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How  to  use  this  response  verification  book  As  you  work  through  Seeing  Through  Mathemat- 
ics. Book  1,  you  will  notice  two  types  of  ex- 
ercises, developmental  and  practice.  The 
developmental  exercises,  identified  by  letters, 
make  up  the  greater  part  of  each  lesson  and 
have  been  designed  to  guide  your  thinking. 

The  practice  exercises,  identified  by  numerals, 
have  been  designed  to  help  you  reinforce 
and  maintain  the  ideas  you  have  studied. 

Your  teacher  will  decide  how  this  response 
book  should  be  used.  He  may  wish  to  use  the 
developmental  exercises  for  class  discussion, 
in  which  case  you  may  not  need  this  response 
book.  However,  he  may  want  you  to  study  the 
developmental  exercises  by  yourself.  If  you 
proceed  in  this  way,  you  should  make  every 
effort  to  respond  to  each  exercise  clearly  and 
completely  before  using  this  book  to  verify 
your  response. 

The  practice  exercises  are  entitled  "On 
your  own,"  "Keeping  Skilful,"  and  "Checking 
up,  " and  are  designed  for  written  work.  Your 
teacher  may  want  you  to  complete  an  assigned 
block  of  work  before  verifying  any  responses. 

If  your  teacher  directs  you  to.  verify  a 
response  at  a time,  it  is  a good  idea  to  cover 
all  the  responses  in  the  column  that  are 
below  the  response  you  are  concerned  with  at 
the  moment.  It  is  very  difficult  to  avoid 
seeing  other  responses  unless  you  use  some 
means  to  conceal  them.  The  picture  shows  one 
way  to  prevent  unintentional  "peeking. " 

Responses  to  the  work  entitled  "Special 
challenge"  are  not  included  in  this  book.  If 
you  need  help  with  these  exercises,  consult 
your  teacher. 
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Responses  are  keyed  to  the 
student's  book  by  page  numeral 
and  exercise  letter  or  numeral. 
For  example,  the  response  for 
exercise  K on  page  6 is  labelled 

5-K;  the  response  for  the  "On 
your  own"  exercise  17  on  page  8 
is  labelled  5-17.  At  the  bottom 
of  this  page,  you  will  see  the 
words  "Responses  for  pages  5-7." 
These  words  indicate  that  this 
page  includes  the  responses  for 
pages  5,  6,  and  7 of  the  stu- 
dent’s book.  Each  page  of  this 
key  is  labelled  in  this  way. 

Also  observe  that  when  an  exer- 
cise includes  two  or  more 
questions,  the  responses  to 
these  questions  are  separated 
by  an  asterisk  (*). 


Lesson  I 

5-A  No.  The  information  in  the 
blank  after  "Age"  should 
tell  how  old  Steve  Jones 
is. 

5-B  On  blanks  following  "Name" 
and  "Mathematics  teacher" 

5-C  One  is  a group  of  mathe- 
matics .students  at  Logan 
School,  and  the  other  is  a 
group  of  mathematics  teach- 
ers at  Logan  School.*  *■  The 
group  of  mathematics  stu- 
dents 

5-D  Since  7 and  VII  are  names 
for  the  same  number, 

Grade  7 and  Grade  VII  are 
names  for  the  same  grade.  * 
Some  examples  of  other 
names  for  seven  are: 

4 + 3,  12-5,  and  7 X 1. 


5-E  There  is  no  class  period 

number  8 at  Logan  School 

5-F  Response  depends  on  the 

number  of  class  periods  in 
your  school.  If  there  are 
six  class  periods,  the  -nu- 
merals 1,  2,  3,  4,  5,  or  6 
might  be  written  in  the 
blank. 

5-G  7,  8,  and  9,  or  VII,  VIII, 

and  IX 

5-H  "My  age  is ." 

5- 1  "My  favorite  subject  is . 

* Mathematics,  science, 
art,  or  the  name  of  any 
other  subject  studied  at 
Logan  School 

6- J  Yes 

5- K  No.  Richard's  birthday 

is  in  June.  * No 

6- L  Sentences  B,  E,  and  J * 

The  other  sentences  ex- 
press false  ideas. 

5-M  If  your  birthday  is  in 

September,  the  sentence 
will  express  a true  idea.  ’ 
If  your  birthday  is  not  in 
September,  the  sentence 
will  express  a false  idea. 

5-N  If  one  or  more  of  the  stu- 
dents in  the  class  have  a 
birthday  in  September, 
then  one  or  more  of  the 
sentences  will  express 
true  ideas.  * Some  of  the 
sentences  will  express 
false  ideas  unless  all  the 
students  in  class  have 
birthdays  in  September. 

5-0  No  * The  sentence  in  D3 
does  not  tell  you  who  has 
a birthday  in  September. 
Sentence  A in  D4  does  tell 
you  who  has  a birthday  in 
September. 


7-P  No  * The  sentence  must  con- 
tain the  name  of  a letter 
of  the  alphabet  instead  of 
the  star  symbol  before  you 
can  decide  whether  the  idea 
expressed  is  true  or  false. 

7-Q  a,  c,  e,  h,  i,  m,  s,  t 

7-R  18  replacements 

7-S  No 

7-A  No  * To  decide  whether  the 
idea  expressed  is  true  or 
false,  the  sentence  must 
contain  the  name  of  a 
number  instead  of  "n. " 

7-B  For  the  number  0,  you  would 
write  the  sentence,  "0  is 
a number  greater  than  6.  " 

For  each  of  the  numbers  1 
through  8,  you  would  write 
similar  sentences. 

7-C  The  sentences  obtained  by 
using  the  numerals  7 and  8 
express  true  ideas.  * The 
others  express  false  ideas. 

7-D  No.  To  decide  whether  the 
idea  expressed  is  true  or 
false,  the  sentence  must 
contain  the  name  of  a number 
instead  of  "y.  " 

7-E  8 is  less  than  1.  * No  * 

VIII  is  less  than  1.  * No 

7-F  No.  You  only  obtain  a dif- 
ferent sentence  that  ex- 
presses the  same  true  idea 
or  the  same  false  idea. 

7-G  No.  Each  of  these  numerals 
is  a name  of  a number  that 
is  not  less  than  one. 

7-H  0 is  less 'than  1.  * Yes 

7-1  Yes 

7-J  When  you  replace  the  letter 
s by  the  numeral  1,  you  ob- 
tain the  sentence,  "1  is 
greater  than  6 and  less 
than  10. " When  you  replace 
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n ^ ^ 


the  letter  s by  the  nu- 
merals from  2 through  10, 
you  obtain  similar  sen- 
tences. * The  numerals  7, 

8,  and  9 make  sentences 
that  express  true  ideas. 

7-K  Yes.  There  are  many  frac- 
tion numerals  that  will 
make  sentences  that  express 
true  ideas.  Examples  are 
13/2,  29/4,  and  17/2. 

7- L  X,  ^ , n,  y * IV  is  the 

plax:eholder. 

5-M  No.  The  sentence  must 
contain  the  name  of  a 
number  instead  of  n. 

8- H  n 

8-0  When  you  replace  the  place- 
holder by  the  numeral  10, 
you  obtain  the  sentence, 

"10  is  a number  between 
15  and  65. " When  you  re- 
place the  placeholder  by 
each  of  the  other  numerals, 
you  obtain  similar  sen- 
tences. 

8-?  2D,  2D,  40,  50,  60 

S-Q  10,  70,  80.  90,  100 

On  Your  Own 

8-\ 

8-2  Responses  will  depend  upon 
the  names  of  the  students 
that  you  choose.  An  ex- 
ample is  "John  writes 
with  the  left  hand.  " 

8-3  When  the  placeholder  is 

replaced  by  the  name  of  a 

student  who  writes  viith 

the  left  hand,  the  sen- 
tence will  express  a true 
idea. 

8-^  When  the  placeholder  is 

replaced  by  the  name  of  a 
student  who  does  not  write 
with  the  left  hand,  the 
sentence  will  express  a 
false  idea. 


S-5  Response  will  depend  upon 
the  answer  to  question  3. 

8-6  The  symbol  used  is  z. 

Other  responses  will  depend 
upon  the  names  of  the  stu- 
dents used  as  replacements 
for  the  placeholder. 

8-7  The  symbol  used  is  n. 

5-8  The  symbol  used  is 

5-9  The  symbol  used  is  x. 

5-10  When  you  replace  the  place- 
holder by  the  numeral  1, 
you  obtain  the  sentence, 

"1  is  less  than  5. " When 

you  replace  the  placeholder 
by  each  of  the  numerals 
from  2 through  8,  you  ob- 
tain similar  sentences. 

5-11  The  sentences  obtained  by 
replacing  the  placeholder 
by  the  numerals  1,  2,  3, 
and  4 express  true  ideas. 

5-12  The  sentences  obtained  by 
replacing  the  placeholder 
by  the  numerals  5,  6,  7, 
and  8 express  false  ideas. 

5-13  The  numerals  that  make 
sentences  that  express 
true  ideas  are  1,  2,  3, 
and  4. 

5-m'  When  you  replace  the  place- 
holder by  the  numeral  1, 
you  obtain  the  sentence, 

"1  is  an  even  number. " 

When  you  replace  the  place- 
holder by  each  of  the  nu- 
merals from  2 through  8, 
you  obtain  similar  sen- 
tences, * The  sentences  ob- 
tained by  replacing  the 
placeholder  by  the  nu- 
merals 2,  4,  6,  and  8 
express  true  ideas.  * 

The  other  sentences  ex- 
press false  ideas.*  The 
numerals  that  make  sen- 


tences that  express  true 
ideas  are  2,  4,  6,  and  8. 

5-15  When  you  replace  the  place- 
holder by  the  numeral  1, 
you  obtain  the  sentence, 

"1  is  the- number  of  days 
in  the  week.  " When  you 
replace  the  placeholder 
by  each  of  the  numerals 
from  2 through  8,  you  ob- 
tain similar  sentences.  * 

The  sentence  obtained  by 
replacing  the  placeholder 
by  the  numeral  7 expresses 
a true  idea.  * The  other 
sentences  obtained  express 
false  ideas.  * The  numeral 
that  makes  a sentence  that 
expresses  a true  idea  is  7. 

5-16  When  you  replace  the  place- 
holder by  the  numeral  1, 
you  obtain  the  sentence, 

"1  is  greater  than  7.  " 

When  you  replace  the  place- 
holder by  each  of  the  nu- 
merals from  2 through  8, 
you  obtain  similar  sen- 
tences. * The  sentence  ob- 
tained by  replacing  the 
placeholder  by  the  numeral 
8 expresses  a true  idea.  * 
The  other  sentences  obtained 
express  false  ideas.  * The 
numeral  that  makes  a sen- 
tence that  expresses. a true 
idea  is  8. 

5-17  When  you  replace  the  place- 
holder by  the  numeral  1, 
you  obtain  the  sentence, 

"1  is  less  than  12. " When 
you  replace  the  placeholder 
by  each  of  the  numerals 
from  2 through  8,  you  ob- 
tain similar  sentences.  * 

All  of  the  sentences  ob- 
tained express  true  ideas.  * 
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The  numerals  that  make 
sentences  that  express 
true  ideas  are  1,  2,  3,  4, 

5,  6,  7,  and  8. 

5-18  When  you  replace  the  place- 
holder by  the  numeral  1, 
you  obtain  the  sentence, 

"1  is  a number  less  than  8 
or  equal  to  8."  When  you 
replace  the  placeholder  by 
each  of  the  numerals  from 
2 through  8,  you  obtain 
similar  sentences.  * All  of 
the  sentences  obtained  ex- 
press true  ideas.  * The 
numerals  that  make  sen- 
tences that  express  true 
ideas  are  1,  2,  3,  4,  5, 

6,  7,  and  8. 

5-19  When  you  replace  the  place- 
holder by  the  numeral  1, 
you  obtain  the  sentence, 

"1  is  an  odd  number.  " 

When  you  replace  the  place- 
holder by  each  of  the  nu- 
merals from  2 through  8, 
you  obtain  similar  sen- 
tences. * The  sentences 
obtained  by  replacing  the 
placeholder  by  the  numerals 
1,  3,  5,  and  7 express 
true  ideas.  * The  other 
sentences  express  false 
ideas.  * The  numerals  that 
make  sentences  that  ex- 
press true  ideas  are  1,  3, 
5,  and  7. 

5-20  When  you  replace  the  place- 
holder by  the  numeral  0, 
you  obtain  the  sentence, 

"0  is  the  number  of  months 
in  a year.  " When  you  re- 
place the  placeholder  by 
each  of  the  numerals  from 
1 through  8,  you  obtain 
similar  sentences. 


5-21  No 

5-22  Yes 

Lesson  2 

9-A  There  are  many  sets  of  ob- 
jects in  the  picture.  Some 
of  these  are:  the  set  of 
pencils,  the  set  of  erasers, 
the  set  of  pencil  sharp- 
eners, and  the  set  of  book- 
ends. 

9-B  Four  pencils  * Four  pens 

9-C  No  * There  are  five  other 
books  including  the  note- 
book. 

9-D  A set  of  students  in  Miss 
Howe’s  class 

10-E  Yes.  The  names  of  students 
are  also  a collection  of 
obj  ects. 

lO-F  There  are  many  sets  of  ob- 
jects shown  in  the  picture. 
Some  of  them  are:  the  set 
of  objects  used  in  sports, 
the  set  of  helmets,  the 
set  of  balls,  the  set  of 
baseballs,  the  set  of 
skates,  the  set  of  skis, 
and  the  set  of  golf  clubs. 

10-Q  The  baseballs,  the  base- 
ball bats,  and  the  base- 
ball gloves.  (Consider  the 
catcher's  mitt  as  a base- 
ball glove. ) 

10-H  Yes  * Yes 

10~l  8.  They  are  two  base- 

ball bats,  two  golf  clubs, 
one  tennis  racket,  two 
badminton  rackets,  one 
hockey  stick. 

10-J  4 * 2 * Yes 

10- K  Nine  * Yes  * Yes 

11- L  Yes  * Yes.  If  each  member 

of  one  set  is  also  a mem- 
ber of  a second  set,  then 
the  first  set  is  a subset 
of  the  second  set. 


ii-M  Yes  * No.  11  is  not  a 

member  of  the  set  of  num- 
bers from  1 through  10. 

11-H  The  numerals  6,  7,  and  8 

11-0  The  numbers  6,  7,  and  8 

11-A  The  set  of  the  days  of  the 
week 

11-B  The  set  of  odd  numbers 
from  1 through  9 
11-C  The  set  whose  members  are 
two,  four,  six,  eight,  ten 

11- D  The  set  of  the  five  Great 

Lakes 

12- E  Yes  * The  tabulations  are 

different  because  the 
order  in  which  the  names  of 
the  members  of  the  set  are 
listed  is  different. 

12-F  No 

12-G  Yes.  The  two  sets  contain 
exactly  the  same  objects.  * 
The  set  whose  members  are 
one,  two,  three,  four, 
five,  six,  seven,  eight, 
nine,  ten.  You  can  read 
the  second  tabulation  in 
the  same  way,  or,  the  set 
whose  members  are  three, 
five,  six,  nine,  ten, 
seven,  eight,  one,  two, 
four 

12- I The  set  whose  members  are 
June,  January,  July 

12-J  The  set  whose  members  are 
Tom,  Bill,  Jack,  Ed,  Ken 

12-K  The  set  whose  members  are 
w,  X,  y,  z 

12-L  The  set  whose  members  are 
book,  chair,  desk 
12-M  The  set  whose  members  are 
one,  three,  five,  seven, 
nine 

12-H  The  set  whose  members  are 
ten,  twenty,  thirty,  forty, 
fifty 

12-0  The  set  whose  members  are 
ninety-nine,  seventy-five. 
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sixteen,  one  hundred  two, 
one  hundred  fifteen,  one 
hundred  seventy-six 
12-?  The  set  whose  members  are 
eleven,  one  hundred  one, 
one  thousand  one,  ten 
thousand  one 

i5-Q  The  tabulation  should  in- 
clude the  names  of  those 
students  who  sit  in  your 
row  or  at  your  table. 
i2-R  {50,  51,  52,  53,  54,  55, 

56,  57,  58,  59,  60} 

12-Z  {50,  52,  54,  56,  58,  60} 

12-1  If  you  replace  n with  1 
your  sentence  will  be: 

1 is  greater  them  3 and 
less  than  12.  The  other 
sentences  will  be  similar 
to  this.  * {4,  5,  6,  7,  8, 

9,  10,  11} 

On  your  own 

12-1  January,  July,  December, 

May,  October 

12-1  Macdonald,  St.  Laurent, 

King,  Diefenbaker 
12-3  Nickel,  half-dollar,  dime, 
cent 

12-^  a,  b,  q,  r 
12-5  8,  4 

12-S  The  set  of  continents 
12-7  The  set  of  months  each  of 
which  has  just  30  days 
12-8  The  set  of  provinces 
that  are  Canada's 
western  provinces 
12-9  The  set  of  the  capi- 
tal cities  of  Canada's 
Maritime  provinces 
12-10  The  set  of  numbers  from  0 
through  3 

12-11  The  set  of  odd  numbers  from 
1 through  9 

12-12  The  set  of  numbers  from  21 
through  29 

12-13  The  set  of  even  numbers 
from  52  through  58' 
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12-\^  {drawing  scale,  foot 
ruler,  yardstick} 

12-15  {football,  helmet} 

12-16  {fishing  rod} 

Lesson  3 

12-B  No  * Sentence  A uses  the 
symbols  "3"  and  "4. " 
Sentence  B uses  the  sym- 
bols "3"  and  "four." 
Sentence  C uses  the  sym- 
bols "three"  and  "four.  " 
Sentence  D uses  the  sym- 
bols "III"  and  "IV." 

12-C  Each  of  the  sentences  B, 

C,  and  D also  expresses 
the  idea  that  the  number 
three  is  less  than  the 
number  four. 

12-D  Yes  * Yes 

12-E  There  are  many  sentences 
that  express  the  same 
idea  as  each  of  the  sen- 
tences in  Dl.  Examples 
are:  "three  is  less  than 

4"  and  "III  is  less  than 
four.  " 

12-6  Yes  * No  * Yes 

12-H  Yes  * The  sentences 

do  not  contain  the  same 
symbols. 

12-1  Yes  * Yes 

12- J An  example  is:  "Fifteen 
is  less  than  twenty. " 

12- K  Yes  * The  sentences  do 

not  contain  the  same 
symbols. 

13- 1  Yes  * Yes 

12-M  An  example  is:  "Five  is 
greater  than  9. " 

14- N  Sentences  M and  N * Yes 

14-0  Sentences  L and  C each  ex- 
press the  statement:  "The 
number  9 is  less  than  the 
number  1. " * Yes  * No. 


Each  of  the  sentences  L and 
C express  a false  statement. 

14-k  No.  The  placeholder  in  "n 
is  less  than  8"  must  be 
replaced  by  a numeral  in 
order  that  the  idea  ex- 
pressed by  the  sentence 
is  true  or  false.  * No  * 
Cnly  when  a sentence  ex- 
presses an  idea  which  is 
either  true  or  false  is 
the  sentence  a closed 
sentence. 

14-B  No  * It  does  not  express 
an  idea  which  is  either 
true  or  false. 

14-C  Yes.  The  sentences  are 

different  because  the  sym- 
bols used  in  the  sentences 
are  different.*  The  letter 
n * The  letter  x 

14-D  Sentence  B also  expresses 
the  requirement  that  each 
number  you  are  to  find  must 
be  less  than  eight. 

14-E  Yes  * Yes.  "5  + 3"  is 
another  name  for  the 
number  8. 

14-F  There  are  many  sentences 
that  express  the  same  re- 
quirement as  each  of  the 
sentences  in  D6.  Examples 
are:  "y  is  less  than 
10  - 2, " and  "w  is  less 
than  VIII. " * Each  of  these 
sentences  is  an  open  sen- 
tence. 

14-G  The  idea  expressed  by  a 

closed  sentence  is  either 
a true  or  false  statement. 
The  idea  expressed  by  an 
open  sentence  is  a require- 
ment about  each  object  that 
you  are  to  find.  A require- 
ment is  neither  true  nor 
false. 

14-H  The  sentence  in  D7  is  an 


open  sentence  because  it 
expresses  a requirement 
about  each  number  that  you 
are  to  find.  * 20 

14-\  Yes.  The  symbol  "3  + n" 

expresses  the  sum  of  3 and 
n. 

J4-J  Sentences  C and  F 

14-¥,  Sentences  D and  E each  ex- 
press the  requirement  that 
each  number  you  are  to  find 
must  be  greater  than  seven- 
teen. 

14- \.  There  are  many  sentences 

that  express  the  condition 
that  each  number  you  are 
to  find  must  be  less  than 
the  sum  of  five  and  eleven. 
Examples  are:  "x  is  less 
than  the  sum  of  5 and  11, " 
and  "x  is  less  than  5 + 11. ' 

15- M  Since  you  are  thinking 

about  a condition  that  is 
an  idea,  you  should  think 
of  the  idea  expressed  by 
the  letter  y.  Therefore, 
think  of  y as  a variable. 

On  your  own 

15- 1 True  statement 

15-2  False  statement 
15-3  False  statement 
15-4  True  statement 
15-5  True  statement 
15-6  True  statement 
15-7  False  statement 
15-8  True  statement 
15-9  True  statement 
15-10  False  statement 
15-1 1 Open  sentence 
15-12  Closed  sentence 
15-13  Closed  sentence 
15-14  Closed  sentence 
15-15  Open  sentence 
15-16  Open  sentence 
15-17  Closed  sentence 
15-18  Closed  sentence 


15-19  Open  sentence 
15-20  Open  sentence 
15-21  Closed  sentence 
15-22  Closed  sentence 
15-23  Open  sentence 
15-24  Closed  sentence 
15-25  Open  sentence 
15-26  The  sentences  in  exercises 
12,  13,  17,  21,  and  22 
express  true  statements.  * 
The  sentences  in  exercises 
14,  18,  and  24  express 
false  statements. 

15-27  The  sentences  in  exercises 
11,  15,  16,  19,  20,  23, 
and  25  express  conditions. 
15-28  The  sum  of  4 and  each  num- 
ber you  are  to  find  must 
equal  6. 

15-29  Each  number  you  are  to 

find  must  be  less  than  36. 
15-30  The  difference  of  each 
number  you  are  to  find 
and  17  must  be  greater 
than  5. 

15-31  The  sum  of  10  and  5 must 
be  less  than  each  number 
you  are  to  find. 

15-32  The  sum  of  3 and  each  num- 
ber you  are  to  find  must 
equal  3. 

15-33  25  must  be  less  than  the 

sum  of  each  number  you 
are  to  find  and  7. 

15-34  The  product  of  8 and  7 
must  be  equal  to  the 
product  of  7 and  each  num- 
ber you  are  to  find. 

15-35  16  must  be  greater  than 

the  difference  of  18  and 
each  number  you  are  to 
find. 

Lesson  4 

15-B  The  set  whose  members  are 
one,  three,  five,  seven, 


and  nine  * The  set  of  odd 
numbers  from  1 through  9 

15-C  When  you  replace  x by  1, 

you  obtain  1+6=9.  You 
obtain  a similar  statement 
for  each  member  of  the  set 
tabulated  in  D2.  * Five 
statements  are  obtained.  * 
Yes 

15- D  The  statement  expressed  by 

sentence  B 

16- E  Yes  * When  3 is  used  as  a 

replacement  for  x,  a true 
statement  is  obtained. 

15- F  When  each  of  the  numbers  1, 

5,  7,  and  9 is  used  as  a 
replacement  for  x,  a false 
statement  is  obtained. 

16- G  {1,  3,  5,  7,  9) 

16- H  Yes  * The  members  of  this 

set  were  used  as  replace- 
ments for  X. 

15-1  Just  one  true  statement, 
3+6=9,  was  obtained. 

3 was  used  as  a replacement 
for  X to  obtain  this  state- 
ment. Therefore,  3 satis- 
fies X + 6 = 9. 

17- J  The  set  whose  members  are 

zero,  one,  two,  three,  four. 
Twelve  minus  n equals 
eight. 

17-K  Each  member  of  the  universe 
was  used  as  a replacement 
for  n.  * Sentence  E ex- 
presses a true  statement.  * 
Sentences  A,  B,  C,  and  D 
each  expresses  a false 
statement. 

17-L  One  * Because  only  one 

member  of  the  universe  can 
be  used  as  a replacement 
for  n to  obtain  a true 
statement 

17-M  The  set  whose  members  are 
zero,  two,  four,  six, 
eight.  Three  plus  y equals 
fourteen. 
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17-H 

3 + 0 = 14.  3 + 2 = 14. 

equation  was  obtained  when 

15-17 

{7}  contains  all  the  mem- 

3  + 4 = 14.  3 + 6 = 14. 

X was  replaced  by  3. 

bers  of  the  universe  that 

3 + 8 = 14. 

18-1 

{3}  * Yes.  Each  member  of 

satisfy  the  condition. 

17-0 

None  * No  true  statements 

{3}  is  also  a member  of  the 

15- ! 8 

{10} 

were  obtained. 

universe. 

15-19 

(10) 

17-? 

Yes.  When  y is  replaced 

18-W 

Yes  * Because  {3}  contains 

15-20 

{5} 

by  11  the  true  statement, 

all  the  members  of  the  uni- 

15-21 

{15} 

3 + 11  = 14,  is  obtained.* 

verse  that  satisfy  x + 5 = 8. 

15-22 

{20} 

One 

JS-N 

2x  + 1 = 7.  * Sentences  A 

15-23 

{0} 

17-k 

Three  y equals  twelve. 

through  F 

15-24 

{10} 

Six  minus  two  equals  four. 

lS-0 

{3}  * Yes.  Each  member  of 

15-25 

{15} 

X minus  twenty  equals 

{3}  is  also  a member  of  the 

ninety.  Five  times  six 

universe. 

Lesson  5 

equals  thirty.  Zero  plus 

18-? 

Yes  * The  solution  set  of  a 

19-k 

The  set  whose  members  are 

five  equals  zero.  Three 

condition  is  obtained  by 

five,  six,  seven,  eight. 

plus  n equals  fifteen.  * 

finding  the  replacements 

nine,  ten  * The  set  of 

Sentences  A,  C,  and  F * 

for  the  variable  that  make 

numbers  from  five  through 

Each  of  these  sentences 

true  statements.  Since 

ten 

expresses  a requirement. 

only  members  of  the  uni- 

19-0 

Yes.  Any  capital  letter 

17-0 

Each  of  the  sentences  B,  D, 

verse  are  used  as  replace- 

may be  used  as  a short 

and  E 

ments  for  the  variable. 

name  for  a set.  * A equals 

17-0 

Yes 

each  member  of  the  solution 

the  set  whose  members  are 

17-0 

Yes 

set  is  also  a member  of  the 

ten,  twenty,  thirty,  forty. 

17-1 

No 

universe. 

fifty. 

17  F 

Yes.  It  is  a true  state- 

On your  own 

19-0 

Yes.  M and  N are  different 

ment  that  includes  the 

18-\ 

Equation 

names  for  the  sajne  set. 

idea  of  equality.  * No. 

18-2 

Condition  for  equality 

19-E 

Yes.  {7,  9,  11}  and 

It  is  not  a true  statement. 

18  3 

Condition  for  equality 

{9,  11,  7}  have  exactly  the 

17-0 

One.  The  statement  ex- 

lS-4 

Equation 

same  members.  * Yes.  R and 

pressed  by  sentence  E 

18  5 

Condition  for  equality 

T are  the  same  set. 

i7-H 

No  * Yes  * 3y  =12  is 

18-S 

Condition  for  equality 

19-F 

Yes  * S and  T are  the  same 

not  a statejiient  and  there- 

18-7 

Equation 

set.  In  the  tabulation 

fore  cannot  be  an  equation. 

18-0 

Condition  for  equality 

{13,  14,  15,  13}  a name  for 

3(4)  = 12  is  a true  state- 

18-9 

Condition  for  equality 

the  number  thirteen  is 

ment  that  includes  the 

18-\0 

Equation 

listed  twice  but  the  members 

idea  of  equality  and  there- 

15-11 

Condition  for  equality 

of  {13,  14,  15,  13}  are  the 

fore  is  an  equation. 

15-12 

Condition  for  equality 

same  as  the  members  of 

18-\ 

The  set  whose  members  are 

15-13 

Equation 

{13,  14,  15}. 

zero,  one,  two,  three. 

15-14 

Condition  for  equality 

19-0 

The  letter  U 

four,  five,  x plus  five 

15-15 

3 + 1 = 10. 

19~H 

0,  1,  2,  3,  4,  and  5 * No  * 

equals  eight.  *0+5=8. 

3 + 3 = 10. 

Only  members  of  the 

1 + 5=8.  2 + 5=8. 

3 + 5 = 10. 

universe  may  be  used  as 

3 + 5 = 8.  4 + 5 = 8. 

3 + 7 = 10. (T) 

replacements  for  the 

5+5=8. 

3 + 9 = 10. 

variable  in  a condition. 

iS-J 

3+5  = 8. 

15-16 

Yes  * 3 + X = 10  is  a con- 

19-1 

No.  3+3  is  greater  than 

iS-K 

No.  X + 5 = 8 is  not  a 

dition  that  includes  the 

6 is  a false  statement.  * 

statement.  * Yes.  An 

idea  of  equality. 

No.  3 + 5 is  greater  than 
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6 is  a true  statement. 
Therefore  5 also  satisfies 
the  condition. 

19- J  (4,  5}  * The  universe 

20- k  Seven  statements  * Yes 

20-B  Decide  which  of  the  state- 
ments are  true.  The  mem- 
bers of  the  universe  used 
to  obtain  true  statements 
satisfy  x + 2 > 6. 

20-C  The  solution  set  of  the 
condition  * {5,  6} 

20-D  No.  An  equation  is  a true 
statement  that  includes 
the  idea  of  equality.  When 
you  replace  x in  x + 2 > 6 
by  each  member  of  the  uni- 
verse, you  obtain  the 
statements  expressed  in  D6. 
None  of  these  are  equations. 

* No.  The  condition  does 
not  include  the  idea  of 
equality. 

20-E  The  set  whose  members  are 
zero,  one,  two,  three, 
four,  five,  six,  seven, 
eight,  nine,  ten 

20-?  Eleven  statements  * When 

zero  is  used  as  a replacement 
for  n in  2n  < 9,  the  state- 
ment obtained  is  expressed 
by  the  sentence  2(0)  < 9. 

When  each  of  the  other  mem- 
bers of  the  universe  is 
used  as  a replacement  for  rz, 
the  statements  obtained  are 
expressed  by  similar  sen- 
tences. * Yes.  Ten  is  a 
member  of  the  universe.  * 

Yes.  Zero  is  a member  of 
the  universe. 

20-Q  Five  * Decide  which  state- 
ments are  true.  The  mem- 
bers of  the  universe  used 
to  obtain  true  statements 
satisfy  2n  < 9. 


20-\\  (0,  1,  2,  3,  4}  * The  solu- 

tion set  is  a subset  of  the 
universe. 

20-\  No.  An  equation  is  a true 
statement  that  includes 
the  idea  of  equality.  None 
of  the  statements  obtained 
by  replacing  n in  2n  < 9 
by  members  of  the  universe 
are  equations.  * No.  The 
condition  does  not  include 
the  idea  of  equality. 

20-^i  A slant  mark  is  drawn 
through  the  symbol  for 
equality. 

20- Y.  Not  equal  to  five 

21- 1  The  letter  U 

21  M Nine  * No.  No  true  state- 
ment obtained  includes  the 
idea  of  equality.  * No. 

The  condition  does  not  in- 
clude the  idea  of  equality. 

21-H  No  * 5 5 is  a false 

statement 

21-0  {0,  1,  2,  3,  4,  6,  7,  8} 

21-?  Eleven  plus  five  equals 

sixteen.  Three  plus  eight 
is  less  than  twelve.  Nine- 
teen plus  six  is  greater 
than  sixteen.  Twelve  is 
not  equal  to  nine.  Four 
plus  three  is  less  than 
nine.  Two  times  four  is 
not  equal  to  seven.  Nine 
minus  two  equals  seven. 

Nine  times  three  is  greater 
than  twenty.  * Yes  * Each 
sentence  expresses  an  idea 
that  is  either  true  or 
false.  * All  the  state- 
ments expressed  in  DIO  are 
true. 

2i-Q  Sentences  A and  G 

21-R  The  idea  of  "less  than"  * 
Yes 

21-S  The  idea  of  "greater  than"  ■ 
Yes 


21-J  Sentences  B,  C,  D,  E,  F, 
and  H 

21-\i  No.  It  is  a true  state- 
ment but  it  does  not  in- 
clude the  idea  of  "greater 
than,"  or  "less  than,"  or 
"not  equal  to. " * No.  It 
is  a true  statement  but  it 
does  not  include  the  idea 
of  equality. 

2i-W  Two  times 
21-X  Yes 

21-y  (0,  1,  2,  3,  4,  5,  6,  7} 

21- 1  Sentences  A,  B,  C,  D,  E, 

F,  G,  and  H.  They  express 
true  statements  that  in- 
clude the  idea  of  "less 
than. " Sentences  I and  J 
are  not  inequalities  be- 
cause they  are  false  state- 
ments. 

On  your  own 

22-  \ Inequality 

22-2  Not  an  inequality 

22-3  Not  an  inequality 
22-^■  Inequality 

22-B  Inequality 
22~S  Not  an  inequality 
22-7  Equat ion 

22-B  Inequality 

22-0  Inequality 
22-lQ  Equation 
22-11  Inequality 
22-12  Inequality 

22-13  5 + 2 = 7, 

22-114  4 > 8 - 6. 

22-15  16  + 3 < 20. 

22-16  3 ==  8 - 5. 

22-17  3 X 5 > 14. 

22-18  12  < 4(6). 

22-19  {6,  9,  10} 

22-20  {6} 

22-2!  {0} 

22-22  {0,  9,  10} 

22-23  {0,  6,  9,  10} 

22-24  {10} 
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22-25  (10) 

22-26  (9,  10} 

22-27  {0,  6,  9} 

22-28  {0,  6,  9,  10} 

22-29  {10} 

22-30  (6} 

22-31  {0} 

22-32  {0} 

22-33  {0} 

22-34  {0} 

22-35  {0} 

22-36  {9,  10} 

Lesson  6 

22-A  It  is  easier  to  describe 
this  set  than  to  tabulate 
the  set  by  naming  each 
member. 

22- B The  numerals  3 through  999 

22-  C 1001  members 

23- 0  The  set  whose  members  are 

the  natural  numbers  from 
fifty  through  one  hundred 
22-E  The  numerals  53  through  99 
22- F 51  members 
22-G  Yes  * Yes  * If  it  is  pos- 
sible to  tabulate  a set 
by  listing  the  name  of 
each  member,  then  you  can 
count  the  members  of  the 
set. 

22-H  The  three  dots  represent 
the  numbers  whose  names 
are  not  listed  in  the  tab- 
ulation. 

22-1  2,000,000 

22- J Yes  * The  number  of  members 
in  the  set  is  the  natural 
number  2,000,000. 

22-K  Yes  * The  number  of  members 
in  the  set  is  the  natural 
number  100,000,001 
22- L No.  For  every  natural  num- 
ber there  is  another  natu- 
ral number  that  is  greater. 
* There  is  no  end  to  the 


list  of  names  of  the  members 
of  the  set  of  natural  num- 
bers. 

22-M  The  three  dots  tell  you 
that  the  natural  numbers 
go  on  and  on.  * There  is 
no  last  number  in  the  set 
of  natural  numbers. 

22- N 37  * Add  1 to  36 

22-0  Yes  * Add  1 to  each  natu- 
ral number  to  find  the 
next  natural  number. 

22- P No.  * There  are  more  members 
in  the  set  of  natural  num- 
bers than  any  natural  num- 
ber that  you  name. 

22-Q  No  * The  number  of  members 
in  the  set  of  natural  num- 
bers is  not  a natural  num- 
ber. 

22-R  Yes  * {0,  2,  4,  ...  } 

22-S  Yes  * {1,  3,  5,  ...  } 

22-T  Yes.  The  natural  number 
5 is  the  number  of  members 
in  the  set.  * No 

22-U  No.  The  number  of  members 
in  the  set  is  not  a natu- 
ral number.  * Yes.  A 
set  that  is  not  finite  is 
infinite. 

22- V Yes.  Zero  is  less  than 

every  other  natural  number. 

24-A  The  set  of  natural  numbers 
* Yes 

24-B  No.  5 does  not  satisfy 
X + 4 > 9.  5+4  is  the 

same  as  9,  not  greater  than 
9.  * No.  No  number  less 
than  5 satisfies  x + 4 > 9. 

24-C  6,  7,  and  8. 

24-0  No.  Any  natural  number 
greater  than  5 satisfies 
X + 4 > 9. 

24-E  {6,  7,  8,  ...} 

24-F  The  set  of  natural  numbers 


greater  than  5 * Yes 

24-G  No.  5 does  not  satisfy 

X + 4 < 9.  * No.  No  num- 
ber greater  than  5 satis- 
fies X + 4 < 9, 

24-H  {0,  1,  2,  3,  4}  * No  * Yes. 

It  contains  5 members. 

24-1  No  * No 

24- J {5}  * One  * Yes 

24- K The  sentences  x + 4 > 9 
and  X + 4 < 9 * The  sen- 
tence X + 4 = 9 

24- L Yes 

24- M  Yes 

25- N  3 

25-0  Yes 

25- P Yes 

25-Q  {4,  5,  6,  ... } ♦ (0,  1, 

2} 

25-A  s plus  two  is  less  than 
fifteen.  * When  you  re- 
place s by  0,  you  obtain 
the  statement  0 + 2 < 15. 
You  obtain  similar  state- 
ments by  replacing  s by 
each  of  the  other  members 
of  the  universe.  * (0,  1, 

2,  ...,  10} 

25- B 11  and  12  are  not  members 
of  the  universe. 

25-C  11  * 11 

25-D  Yes  * Yes.  When  each  mem- 
ber of  one  set  is  also  a 
member  of  a second  set, 
the  first  set  is  a subset 
of  the  second  set. 

25-E  Yes  * Yes.  Each  member  of 
the  universe  is  also  a mem- 
ber of  the  solution  set. 

* Yes.  When  one  set  is  a 
subset  of  a second  set  and 
the  second  set  is  also  a 
subset  of  the  first  set, 
the  two  sets  are  the  same. 

25-F  2 + 3 = 3 + 2.  * Yes 
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25-Q  5,999,999  + 3 = 3 + 5,999, 
999.  ♦ Yes 

25-H  The  set  of  natural  numbers 
(N) 

25- I Yes 
25- J Yes 

25-K  If  you  replace  x by  0,  you 
obtain  the  statement  0+5 
= 110.  You  obtain  similar 
statements  when  you  replace 
X by  each  of  the  other  mem- 
bers of  the  universe.  * 
None  * None 

25-L  Yes.  The  solution  set  of 
the  condition  expressed  in 
Dll*  has  no  members  and  a 
set  that  has  no  members  is 
the  empty  set. 

25- M  { } 

26- H  U = N tells  you  that  the 

universe  is  the  set  of 
natural  numbers.  *1+2 
= 2.  * No  * 1 + 10,000  = 

10,  000.  * No 

26-0  No  * Use  the  symbol  for 

the  empty  set  * The  natu- 
ral number  0 is  the  number 
of  members  in  the  empty 
set. 

On  your  own 

26-\  {1,  3,  5,  ...,  39} 

26-2  {11,  12,  13,  ...} 

26-3  (3,  5,  7} 

26-^  The  set  of  natural  numbers 
from  0 through  34 
26-B  The  set  of  natural  numbers 
from  3 through  30  that  can 
be  divided  by  3 with  a 
remainder  of  0 

26-0  The  set  of  odd  natural  num- 
bers greater  than  10 
26-7  (15,  16,  17,  ...  } * In- 

finite 

26-8  {5}  * Finite 

26-9  (5)  * Finite 

26-\0  {6,  7,  8,  ... } * Infinite 


26-\l  (0,  1,  2,  ...}  * Infinite 

26-\2  { } * Finite 

26- 13  ( } * Finite 

26-\H  (0,  1,  2,  ...}  * Infinite 

26- 15  { } * Finite 

26-\e  {1,  2,  3,  ...}  * Infinite 

26-\7  {9,  10,  11,  ...  ) * Infinite 

26-18  {0,  1,  2,  3,  4)  * Finite 

Lesson  7 

26- k The  set  whose  members  are 
zero,  one,  two,  three, 
four,  five  * Yes 
26-8  The  set  whose  members  are 
26-C  X is  less  than  six.  * The 
set  whose  members  are  all 
natural  numbers  that 
satisfy  the  condition  that 
each  number  is  less  than 
six.  * The  set  whose  mem- 
bers are 

26-D  The  set  whose  members  are 
all  ;c  that  satisfy  the 
condition  that  each  x is 
less  than  six 

26- E  The  set  whose  members  are 

all  X that  satisfy  the 
condition  that  each  x is 
less  than  six 

27- F  The  set  whose  members  are 

all  X that  satisfy  the 
condition  that  each  x is 
less  than  six 

27-0  The  set  whose  members  are 
all  X such  that  each  x 
is  less  than  six 
27-H  (x  I X + 4 < 7} 

27-!  {x  I X < 10} 

27-J  {x  1 X > 100} 

27- K Yes  * Yes.  The  members 
of  the  set  tabulated  in 
D7  are  all  the  members  of 
N that  satisfy  x + 4 <-  20. 

27- L Yes.  From  exercise  K you 
know  that  (0,  1,  2,  . . . , 

15}  is  the  solution  set 


of  X + 4 < 20.  You  also 
know  that  {x  | x + 4 < 20} 
is  the  solution  set  of 
X + 4 < 20. 

27- M  Yes  * "{x  | x + 4 < 20}  " 

and  "{0,  1,  2,  ...,  15}" 
both  name  the  solution  set 
of  X + 4 < 20. 

28- n  Yes.  {x  I 5 + X > 7}  is 

the  set  whose  members  are 
all  X that  satisfy  the 
condition  that  5 + x > 7. 

* Yes.  The  members  of 
(3,  4,  5,  ...  } are  all 
members  of  N that  satisfy 
5 + X > 7.  This  means 
that  {3,  4,  5,  . . . } is  the 
solution  set  of  5 + x > 7. 
Therefore,  "(x  | 5 + x >7}" 
and  "{3,  4,  5,  . . . } " are 
names  of  the  same  set. 

On  your  own 
2S-1  (x  1 X < 50} 

28-2  [n  \ n ^2,] 

28-3  [y  I y + 3 > 9} 

2S-4  [x  1 2x  < 20}.  Other 

letters  may  be  used  in- 
stead of  X. 

2S-5  {z  12  + 1/4} 

28-6  {x  I X < 7}.  Other  letters 
may  be  used  instead  of  x. 

28-7  (r  I r = 9} 

25-8  {x  I X + 3 > 8} 

28-9  (x  I X + X > 10}.  Other 

letters  may  be  used  in- 
stead of  X. 

28- 10  The  set  whose  members  are 
all  X such  that  x is 
greater  than  two.  The  set 
whose  members  are  all  x 
that  satisfy  the  condition 
that  X is  greater  than  two 
25-11  The  set  whose  members  are 
all  n such  that  n plus 
three  is  not  equal  to  ten* 
The  set  whose  members  are 
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all  n that  satisfy  the 

8 4 5 = 17.  False 

condition  that  n plus 

8 + 10  = 17.  False 

three  is  not  equal  to  ten 

25-4  12  - 0 < 3.  False 

28- \ 2 

The  set  whose  members  are 

12  - 1 < 3.  False 

all  X such  that  x plus  x 

12  - 5 < 3.  False 

is  less  than  seventeen. 

12  - 10  < 3.  True 

The  set  whose  members  are 

25-5  {5} 

all  X that  satisfy  the 

25-6  {3,  4,  5} 

condition  that  x plus  x 

25-7  (0,  1,  2,  4,  5} 

is  less  than  seventeen 

25-8  {4,  5} 

28-13 

The  set  whose  members  are 

25-9  {4,  5} 

all  z such  that  six  times 

25-10  {0,  2,  3,  4,  5} 

z equals  eighteen.  The 

25-11  { } 

set  whose  members  are  all 

25-12  (0,  1,  2} 

z that  satisfy  the  condi- 

Test 2 

tion  that  six  times  z 

25-13  8,  9,  10,  11 

equals  eighteen 

25-14  6,  8,  10,  12 

28- 

{x  1 X + 3 > 20) 

25-15  13,  15,  17 

28- \S 

{y  1 y + 6 = 14} 

25-16  A subset 

28- \e 

{m  1 771  + 3 < 10} 

25-17  Not  a subset 

25-17 

{r  \ r + 27^2] 

25-18  Not  a subset 

25-18 

{18,  19,  20,  ... ) * {8}  * 

{0,  1,  2,  3,  4,  5,  6}  * 

25-19  A subset 

{1,  2,  3,  ...} 

Lesson  8 

25-19 

False 

29-k  Yes.  Since  points  are  ob- 

25-20 

True 

jects  and  a collection  of 

25-21 

False 

objects  is  a set,  the  points 

25-22 

True 

represented  in  picture  C 

25-23 

{0,  1,  2,  3,  4,  5,  6} 

form  a set  of  points. 

2^24 

{10,  11,  12,  ...  } 

29-B  Picture  D was  obtained  by 

25-25 

{10} 

first  reproducing  the  dots 

25-26 

{ } 

in  picture  C and  then 

25-27 

(26,  27,  28,  ...} 

placing  another  dot  between 

25-28 

{0,  1,  2,  .'..} 

each  two  dots.  * Yes 

Checking  up 

29 -C  If  your  pencil  is  sharp 

Test  . 

1 

enough,  you  can  place  many 

25-1 

10  >3(0).  True 

dots  between  any  two  dots. 

10  > 3(1).  True 

You  should  think  of  many 

10  > 3(5).  False 

points  between  any  two 

10  > 3(10).  False 

points. 

25-2 

5 0.  True 

29-D  Think  of  the  set  of  points 

b 7^  1.  True 

between  two  given  points. 

b ¥ b.  False 

This  set  is  an  infinite  set. 

5 10.  True 

Picture  E represents  such  a 

25-3 

8 + 0 = 17.  False 

set.  Therefore  E represents 

8 + 3 = 17.  False 

an  infinite  set  of  points. 

29-E  Yes.  The  picture  of  each 

side  of  a rectangle  is  like 
picture  E in  Dl  and  repre- 
sents an  infinite  set  of 
points.  * Yes 

29-¥  A circle  is  a set  of  points 
The  picture  of  the  circle 
in  D2  should  indicate  to 
you  that  a circle  is  an  in- 
finite set  of  points.  * 

A spiral  is  a set  of  points 
The  picture  of  the  spiral 
in  D2  should  indicate  to 
you  that  a spiral  is  an  in- 
finite set  of  points. 

25-G  You  can  make  sketches  of 
many  different  geometric 
figures.  Most  of  these 
figures  do  not  have  names. 
Two  examples  of  geometric 
figures  are  shown  in  the 
sketches  below. 


30-W  Yes 

30-\  4 dots  * 4 points.  Each 

dot  represents  one  point. 

30-J  Yes 

30-K  Yes.  Many  of  these  dust 
particles  are  so  small 
that  you  need  a microscope 
to  see  them. 

30-L  Yes.  If  one  dust  particle 
suggests  one  point  then 
many  dust  particles  sug- 
gests many  points. 

50-M  Yes.  Each  dust  particle 
suggests  a point,  and  so 
when  more  dust  particles 
are  released  into  the 
atmosphere,  more  points 
are  suggested. 

50-N  You  should  think  of  space 
as  an  infinite  set  of 
points.  You  should  think 
this  because  you  know  that 
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there  are  many  points  be- 
tween any  two  points. 

50-0  Yes  * The  tip  of  the  com- 
pass and  the  tip  of  the 
nail 

30-^  Yes.  Each  member  of  the 

illuminated  dust  particles 
is  a member  of  the  set  of 
dust  particles  in  the 
room. 

50-  B Yes.  Space  is  the  set  of 

all  points  and  any  set  of 
points  is  a subset  of 
space. 

51- C  (Column  1)  Yes  * A line  is 

a set  of  points  and  a set 
o‘f  points  is  a geometric 
figure. 

5-Z-D  (Column  1)  You  should 
think  of  a tightly 
stretched  wire  as  suggest- 
ing a line.  * Many  objects 
in  your  classroom  should 
suggest  lines.  Examples 
could  be  the  edge  of  a 
desk  and  a chalk  tray. 

5i-F  Yes  * Yes  You  know  that 
there  are  many  points  be- 
tween any  two  points.  You 
also  know  that  a line  ex- 
tends endlessly.  This 
means  that  each  line  repre- 
sented in  D5  is  an  infinite 
set  of  points.  It  also 
means  that  any  line  is  an 
infinite  set  of  points. 

5-Z-6  "Line  c"  or  "c" 

5i-H  No  * Since  a line  extends 
endlessly  you  cannot  say 
one  line  is  longer  than  an- 
other line.  * Line  b con- 
tains different  points  than 
line  c.  Line  b is  also  in 
a different  position  than 
line  c. 

51- I The  name  of  the  other  line 


is  1 2 which  is  read  " 0 sub- 
script two,"  " ^ sub  two," 
or,  simply  " t two.  " 

5J-J  Yes  * Yes.  Any  line  ex- 
tends endlessly  in  opposite 
directions. 

31-k  Yes.  Each  member  of  the 
set  of  illuminated  dust 
particles  is  also  a member 
of  the  set  of  dust  particles 
in  the  room . 

5i-B  Yes.  Space  is  the  set  of 
all  points  and  any  set  of 
points  is  a subset  of 
space. 

31- C  (Column  2)  Yes  * A plane 

is  a set  of  points  and  a 
set  of  points  is  a geomet- 
ric figure. 

5i-D  (Column  2)  You  should 

think  of  the  surface  of  a 
mirror,  if  it  is  "flat," 
as  suggesting  a plane.  * 

Many  objects,  such  as  the 
surface  of  calm  water  and 
the  surface  of  a black- 
board, suggest  planes. 

32- ?  Yes 

32-Qi  Point  E 

32-H  {C,  F}  {A,  E} 

55-1  Yes  * Yes  * Many  more  dots 
can  be  used  to  represent 
many  more  points.  Since 
there  are  many  points  in  a 
plane  between  any  two 
points  represented  by  dots 
and,  also,  since  a plane 
extends  endlessly,  a plane 
is  an  infinite  set  of  points. 

55-J  Since  the  dot  that  repre- 
sents point  B is  not  in  a 
picture  of  either  plane 
represented  in  D7,  point  B 
is  not  in  either  plane. 

55-K  Yes.  All  points  are  mem- 
bers of  space.  * No 


55-L  Yes  * £2*  Since  the  pic- 
ture of  £3  is  not  in  a 
picture  of  either  plane 
represented  in  D7,  is 
not  a subset  of  either 
plane. 

55-M  Yes  * You  can  picture  as 

many  lines  as  you  want  in- 
cluded in  a plane.  To 
picture  many  lines  you  will 
need  to  use  very  narrow 
pictures  of  lines. 

55-N  Yes.  Even  with  a pencil 
having  the  sharpest  tip 
possible,  you  cannot 
sketch  pictures  of  all  the 
lines  included  in  a plane. 
On  your  own 
55-!  (B,  C,  D} 

55-2  {A,  E} 

55-3  Yes  * i,  and 
55-4  iij 

55-5  (A,  B,  C,  D,  E} 

55-6  Yes.  Space  is  the  set  of 
all  points  and  therefore 
each  member  of  {A,  B,  C, 

D,  E}  is  a member  of  space. 
Any  set  of  points  is  a 
subset  of  space, 

55-7  Yes,  Each  member  of 

{B,  C,  D)  is  a member  of 
(A,  B,  C,  D,  E). 

55-8  See  the  sketches  below. 
First  make  a sketch  of  a 
plane.  Line  b may  be  in- 
cluded anywhere  in  the 
plane.  You  may  locate  F 
anywhere  in  the  plane. 

The  two  sketches  show  that 
you  may  locate  F in  the 
line  or  not  in  the  line. 
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32~9  See  the  sketch  below. 

First  make  a sketch  of  a 
plane.  Then  you  can  in- 
clude and  £=2  anywhere 
but  in  this  plane. 


32-\0  See  the  sketch  below. 

First  make  a sketch  of  a 
plane.  Then  you  can 
locate  E anywhere  but  in 
this  plane. 
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33-k  Points  A and  B 

33-B  Yes.  A line  is  an  infinite 
set  of  points.  * Yes  * 

Each  member  of  {A,  B}  is 
also  a member  of 

•5'J-c  1,,  h.  L 

* Yes.  The  dot  represent- 
ing point  C is  on  the  pic- 

ture of  each  line. 

55-D  Yes  * Think  of  making 

sketches  of  lines  that  con- 
tain C.  You  can  make 
sketches  of  lines  as  close 
together  as  you  can  and 
there  are  still  many  lines 
containing  C that  you  have 
not  represented. 

33-E  No  * There  are  lines  that 
go  through  the  plane  sug- 
gested on  page  33  of  your 
book  that  also  contain  C. 

33-¥  Only  one  line,  JL^ 

55-G  Only  one.  Remember  that 


"line"  means  "straight 
line. " * No 
Yes.  D3  represents  4 
geometric  figures  that 
each  contain  E and  F.  It 
is  impossible  to  make 
sketches  of  all  the  geo- 
metric figures  that  contain 
E and  F. 

33-\  Si,  * a, 

33-J  * Yes.  U and  T are  the 

same  points  as  T and  U. 

33- Y.  One.  For  any  two  different 

points  there  is  exactly  one 
line  that  contains  both  of 
these  points. 

34- {.  The  double-headed  arrow  re- 

minds you  that  a line  ex- 
tends endlessly  in  opposite 
directions. 

54-M  Yes.  is  the  only  line 
that  contains  both  G and  H. 

* Yes.  H,  is  the  only  line 
that  contains  both  H and  J. 

* Since  any  two  points 
determine  a line,  G and  J 
must  also  determine  £5. 

34-H  Yes.  You  can  use  the 

names  of  the  two  points 
that  determine  a line  to 
name  the  line.  * Yes. 

V/hen  naming  a line  by  using 
the  names  of  two  points 
that  determine  the  line, 
it  does  not  make  a differ- 
ence in  which  order  you 
write  the  names  of  these 
two  points. 

* HJ,  JH,  and  Jg  are 
other  names  for  £5. 

34-0  Yes.  Q,  R,  and  S are  con- 
tained in  the  same  line. 

34-P  Yes  * Any  two  points  are 
contained  in  the  same  line. 

34-Q  Q,  R,  and  T are  not  con- 
tained in  the  same  line. 


54- A  Yes  * Yes 

34-B  No 

34-0  Yes 

34-D  Yes.  If  the  stick  is 

straight,  it  will  touch 
the  board  all  along  its 
length. 

34-E  Yes 

34-¥  Yes.  Since  each  point  in  A^ 
is  also  in  the  plane,  AC 
is  a subset  of  the  plane. 

* Yes.  Since  each  point  in 
is  also  in  the  plane,  c5 
is  a subset  of  the  plane. 

34- 0  Yes.  If  a line  contains 

two  points  of  a plane,  the 
line  is  included  in  the 
plane.  * ^ and  ® * ffi, 
he",  and  HF 

35- k  One  line  * For  any  two 

different  points  there  is 
exactly  one  line  that  con- 
tains both  of  these  points. 

35-B  Yes  * Points  A and  B are 
in  the  plane  suggested  by 
the  surface  of  the  book 
cover.  Since  ^ contains 
two  points  of  this  plane, 

AB  is  included  in  the 
plane. 

33-0  Yes.  Points  A and  B are 

in  each  plane  suggested  by 
a leaf  of  the  book.  Since 
A and  B are  also  inFjS,  AB 
must  be  included  in  each 
plane. 

35-0  No  * The  book  could  have 
more  leaves  to  suggest 
more  planes  that  include 
AB. 

55-  E Yes  * No  matter  how  many 

leaves  the  book  had,  they 
could  not  suggest  all  the 
planes  that  include 

55-F  A,  B,  C,  D,  E * C,  D,  E 

55-G  Only  one 
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35-W  One  * One 

35-\  Yes  * Point  D is  not  in 

AB!  There  is  exactly  one 
plane  that  includes  a 
given  line  and  contains  a 
point  not  in  the  line. 

55-J  Yes  * A,  B,  and  D are  not 
contained  in  the  same  line, 
and  points  not  contained 
in  the  seirae  line  are  non- 
collinear. 

55-K  Yes  * Yes  * Think  of  three 
points  like  A,  B,  and  D or 
like  A,  B,  and  E.  Two  of 
the  points  determine  a 
line  and  the  third  point 
is  not  in  the  line.  You 
know  that  there  is  exactly 
one  plane  that  includes  a 
given  line  and  contains  a 
point  not  in  the  line. 

35- i.  Yes  * Because  two  of  the 

points  determine  a line 
that  does  not  contain  the 
third  point.  Only  one 
plane  includes  this  line 
and  contains  the  third 
point.  * No 

J5-M  Exactly  one  * A,  B,  and  C 
are  three  noncoll inear 
points  and  there  is  ex- 
actly one  plane  that  con- 
tains three  noncollinear 
points.  The  three  points 
determine  this  plane. 

Yes.  There  is  exactly 
one  plane  that  contains 
three  noncollinear  points. 

55-0  Yes  * Plane  ACB  and  plane 
AEB 

36- ?  Yes  * Since  D,  F,  G,  and 

H are  contained  in  the 
same  plane  you  can  use  the 
names  of  any  three  of  these 
points  that  are  noncollinear 


to  name  the  plane. 

55-Q  Yes 
On  your  own 

36-]  See  the  picture  below. 

You  may  locate  A and  B in 
any  positions.  But  the 
line  must  contain  A and  B. 


36-2  See  the  picture  above. 

Point  C may  be  located  in 
any  position  but  not  in 
line  AB. 

36-3  See  the  picture  in  S6-1. 

You  may  locate  point  D 
anywhere  in  line  AB. 

36-^  See  the  picture  in  36-1. 

55-5  See  the  picture  below.  The 
points  represented  in  your 
picture  may  be  located 
anywhere  just  so  they  meet 
the  requirements  in  the 
exercise. 


Names  of  the  lines  are 
a5,  and  Each 

line  has  more  than  one 
name. 

55-6  See  the  next  two  pic- 
tures. Notice  that  A,  C, 
and  D may  be  collinear  or 
noncollinear.  The  points 
represented  in  your  picture 
may  be  located  anywhere 
just  so  they  meet  the  re- 
quirements in  the  exercise. 


Names  of  the  lines  repre- 
sented above  are 
§7,  and 


Names  of  the  lines  repre- 
sented above  are 
^ 

AC,  CD,  DB,  and  BA. 

36-7  See  the  picture  below. 

The  points  represented  in 
your  picture  may  be  any- 
where just  so  they  meet 
the  requirements  in  the  ex- 


K '®,  A?,  and  bJ. 

36-8  See  the  picture  below. 

The  points  represented  in 
your  picture  may  be  any- 
where just  so  they  meet 
the  requirements  in  the 
exercise. 


Names  of  the  lines  are 

«-*»•  =*—!>•  <i— > «£-♦- 

CA,  AB,  BC,  CD,  and  DA. 
55-9  Six 

55- iO  Ten  lines  are  determined. 
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Below  is  a picture  of  the 
lines  determined  by  5 
points,  A,  B,  C,  D,  and  E, 


5^-il  Infinitely  many  lines  can 
contain  a given  point. 

36-12  Exactly  one  line 

36-13  Infinitely  many  planes 
Infinitely  many  planes 

55-15  A,  B,  and  C are  non- 
collinear  points. 

55-16  Four 

55-17  A,  B,  and  C are  coll inear. 

Lesson  10 

57-A  Yes 

57-B  Yes  * Yes  * Yes.  Points 
that  are  contained  in  the 
same  line  are  coll inear. 

57-C  No.  Points  D,  J,  and  H 
are  not  contained  in  the 
same  line. 

57-D  Yes  * If  one  point  is  be- 
tween two  other  points, 
then  the  three  points  are 
collinear. 

57-E  {E,  F,  G)  * No  * D,  H,  and 
I are  not  collinear  so  I 
is  not  between  D and  H. 

57-F  Yes.  The  order  of  two 

points  does  not  change  the 
points  that  are  between  the 
two  points. 

57-6  From  D2  you  know  that  M, 

N,  0,  and  P are  collinear 
because  the  dots  repre- 
senting these  points  are  on 
the  picture  of  one  line. 

57-H  No  * No  * Yes 

57-1  Yes 


57-J  No 

57-K  No  * No  * For  every  three 
collinear  points,  just  one 
of  the  points  is  between 
the  other  two. 

57-L  V is  between  S and  V.  For 
every  three  collinear  points 
just  one  of  the  points  is 
between  the  other  two. 

57-M  Yes  * Yes  * Yes 

57-N  Yes  * No  matter  how  close 

together  you  place  two  dots, 
the  dots  can  be  made  small 
enough  so  that  you  can 
place  another  dot  between 
them.  Points  do  not  have 
size  and  can  be  located 
much  closer  together  than 
dots.  However,  no  matter 
how  close  together  two 
points  are  located,  you 
can  always  locate  another 
point  between  them. 

5S-0  Yes  * Yes  * Yes  * For  any 
two  points,  there  is  at 
least  one  point  between 
them. 

38-P  Yes  * Yes  * Yes 

38- Q Yes 

55  R Yes  * Yes 

5S-S  Yes.  More  and  more  points 
can  be  located  between 
two  points  in  the  manner 
represented  in  D3.  Since 
you  can  never  locate  all 
the  points  between  A and  B, 
there  are  infinitely  many 
points  between  A and  B, 

5S-T  The  property  that  states 
that  for  any  two  points, 
there  is  at  least  one 
point  between  them.  Sup- 
pose the  two  given  points 
are  A and  B.  The  property 
states  that  there  is  a 
point  between  A and  B. 


Name  this  point  C.  Now 
there  are  two  more  points 
between  A and  B.  One  of 
these  points  is  between  A 
and  C and  the  other  point 
is  between  C and  B,  In 
this  way  you  can  keep  on 
locating  points  between  A 
and  B.  Since  you  cannot 
locate  all  the  points, 
there  are  infinitely  many 
points  between  A and  B. 

38-A  Yes  * Yes.  Because  you 
are  working  with  the  set 
of  points  whose  members 
are  X and  Z and  all  points 
between  X and  Z. 

55-B  No  * No 

38- C  Yes  * To  name  a segment, 

it  does  not  matter  in 
vrhich  order  you  write  the 
names  of  the  two  endpoints, 

55-D  AB,  CD,  EF.  Each  of  these 
segments  can  be  named  in 
two  ways.  Other  n&mes  for 
these  segments  are  BA,  DC, 
and  FE, 

39- E  (Column  1)  IZ  ^ Yes.  Y is 

between  X and  Z.  * No. 

W is  not  between  X and  Z.  * 
Yes.  TL  contains  both  X 
and  Z, 

5S-F  (Column  1)  No  ^ Yes  * 

A line  extends  endlessly  in 
opposite  directions  but  a 
segment  has  endpoints. 

55-G  Yes  * Each  member  of  XW  is 
also  a member  of  X^. 

39-k  AB,  GH,  EF,  K,  OT,  IJ. 

Remember  that  each  segment 
has  two  names. 

39-B  The  firet  sentence  is  read, 
"segment  AB  is  congruent 
to  segment  GH. " The  other 
sentences  are  read  in  the 
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same  way  except  for  the 
names  of  the  segments. 

J5-C  No  * No  * B and  ^ do  not 
contain  the  same  points  and 
therefore  are  not  the  same. 
Since  equality  means  "the 
same  as, " AB  = GH  is  not 
a true  statement. 

39-D  You  know  that  if  a first 
number  equals  a second 
number  then  the  second 
number  equals  the  first 
number.  In  the  same  way, 
you  are  correct  in  think- 
ing that,  since  KL  - CD  is 
a true  statement,  ^ 
is  also  a true  statement. 

55-E  (Column  2)  Yes.  Since 
KL  - IJ  is  a true  state- 
ment, IJ  - KL  is  also  a 
true  statement.  * Yes  * Yes 

39- ?  (Column  2)  You  know  that 

if  a first  number  equals 
a second  number  and  the 
second  number  equals  a 
third  number,  then  the 
first  number  equals  the 
third  number.  In  the  same 
way,  you  are  correct  in 
thinking  that,  since 
- AB  and  AB  = EP  are 
true  statements,  GH  - EF 
is  a true  statement. 

40- Q  Yes.  The  property  you 

have  just  learned  can  also 
be  expressed  as  follows: 

If  ro  = KL  and  E = LJ, 
then  ro  = IJ. 

40-H  If  you  think  that  you  do 
not  know  whether  or  not 
AB  = KL,  you  are  thinking 
correctly.  The  statements 
expressed  in  D8  do  not 
give  enough  information 
to  decide  whether  or  not 
AB  = IgL  is  true. 


On  your  own 

40-\  See  the  picture  below. 

The  points  represented  in 
your  picture  may  be  located 
anywhere  just  so  they  meet 
the  requirements  in  the  ex- 
ercise. 


H 1 J-  K L M 

• O 

40-2  {I,  J,  K,  L)  * U,  K}  * { } 

40-3  {I,  J,  K}  * {I,  J,  K} 

40-^  No.  If  a point  is  between 
H and  L it  is  also  between 
L and  H. 

40-5  Betweenness  applies  only  to 
collinear  points. 

40-5  See  the  picture  below.  The 
points  represented  in  your 
picture  may  be  located  any- 
where just  so  they  meet 
the  requirements  in  the  ex- 
ercise. 

A c Deb 

40-7  Yes  * Infinitely  many  * 

For  any  two  points,  there 
is  at  least  one  point 
between  them.  Using  this 
property  you  can  keep  on 
locating  points  in- 
definitely. 

40~B  See  the  pictures  below. 

The  pictures  of  MN  and  OP 
may  be  placed  in  any  posi- 
tion. 


40-Q  Yes.  A segment  is  an  in- 
finite set  of  points. 

40-\^  M and  N are  the  endpoints 
of  MN.  0 and  P are  the 
endpoints  of  OP.  * NM  and 
PO” 

40-\\  See  the  picture  in  40-8. 
In  your  picture,  you  may 


represent  Q located  any- 
where in  * Q is 

between  M and  N. 

4^7-12  No  * No 

40-\3  Yes  Since,  you  know  that 
QV  WX,  you  also  know 
that  W - UV._You_^w 
know  that  if  WX  ^ UY  and 
UV  = YZ,  then  WX  Y2. 
40-\^  Segment  AB  is  congruent 
to  segment  CD. 

40-\5  Segment  AB  is  congruent 
to  segment  EF. 

40-\5  Segment  GH  is  congruent 
to  segment  IJ. 

40-\7  Segment  KL  is  congruent 
to  segment  MN. 

40-1%  True  statement 
4(7-19  True  statement 
40-20  False  statement 
40-21  True  statement 
40-22  False  statement 
40-23  False  statement 
40-2*^  True  statement 

40- 25  False  statement 

Lesson  1 1 

41- A  Yes 

4i-B  {A,  B,  C) 

41-C  None 
4i-D  One 

4I-E  No  * Since  there  is  one 
point  between  A and  C 
that  is  in  the  plane, 
point  A and  point  C are 
not  in  the  same  half- 
space. 

41-?  Yes.  Since  each  plane 
extends  endlessly,  every 
plane  separates  space  into 
two  half-spaces. 

4i-G  Yes 
4i-H  Yes 
41-\  {E,  F,  G) 

44-J  None 
4i-K  One 
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41- L  No.  There  is  a point  in 

between  F and  G. 

42- M  Yes.  Because  every  line 

extends  endlessly  in 
opposite  directions 
42-^  Yes 
42-0  {H,  I,  J) 

42-?  No 
42-Q  Yes 

42-?  No.  Since  R is  between 
I and  J,  I and  J are  not 
in  the  same  half-line. 
42-%  Yes  * Yes  * Yes  * Yes 
42-1  Yes  * Because  H is  not 
between  I and  J 
42-k  — 

42-B  Yes 
42-C  — 

42- 0  No  * Yes 

43- 1  — 

43-?  — . 

Yes 

43-\\  Yes 
45-1  ^ = 

45-J  No  * No  * LM.is  included 
in  line  LM.  L separates 
line  LM  into  two  half- 
lines.  Since  ypu  know 
that  JK  < LM,  you  know 
that  thene  is  a point  R 
between  L and  M so  that 
JK  = LR.  Now  you  know 
that  JK  ^ LM  is  a false 
statement  because  point  R 
is  not  the  sarnie  point  as 
M.  You  also  know  that 
JK  > LM  is  a false  state- 
ment because  M is  not 
between  L and  R. 

45- K If  you  think  that  OB  < IJ 
is  a false  statement,  you 
are  thinking  correctly.  * 
If  you  think  that  OB  > IJ 
is  a true  statement,  you 
are  thinking  correctly.  * 
You  know  that  if  one  seg- 
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ment  is  less  than  a sec- 
ond segment,  then  the  sec- 
ond segment  cannot  be  less 
than  the  first  segment. 
Using  the  same  reasoning, 
since  IJ  < OB  is  a true 
statement,  OB  < IJ  is  a 
false  statement.  You  also 
know  that  if  one  segment 
is  less  than  a second 
segment,  then  the  second 
segment  must  be  greater 
than  the  first  segment. 
Using  the  same  reasoning, 
since  IJ  < CB  is  a true 
statement,  OB  > IJ  is  a 
true  statement. 

45-L  If  you  think  that  KL  < OB 
is  a true  statement,  you 
are  thinking  correctly.  * 
Since  IJ  is  congruent  to 
KL,  you  may  replace  IJ 
with  KL  in  statements 
involving  the  ideas  of 
"congruence,"  "is  less 
than,"  or  "is  greater 
than. " 

45-M  If  you  think  that  IJ  < RS 
is  a true  statement,  you 
are  thinking  correctly.  * 
If  one  segment  is  less 
than  a second  segment, 
and  the  second  segment  is 
less  than  a third  segment, 
then  the  first  segment 
must  be  less  than  the 
third  segment.  Since 
you  know  that  IJ  < OB 
and  also  that  OB  < RS, 
then  you  know  that  IJ  < RS. 
On  your  own 
45-1  Yes 
45-2  Yes  * No 
44-3  Yes  * No 
44-4  No  * Yes 
44-5  Yes  * No 


44-6  Yes 
44-7  No 
44-8  Yes 
44-9  No 
44-10  Yes 
44- 1 I No 
44-12  Yes 
44-13 

44-14  ^ < EF  or  If  > AB. 


A 

T 


B 

“rT 


Lq 


44-15  AB>EForEF<AB. 


A 


—8 
F K 


In 


44-16  AB  = EF  or  EF  = AB. 


8 


E R,F  7 

44-17  Yes 
44-18  No  * Yes 

44-19  U and  R are  the  same  point. 

44-20  Yes 

44-21-Yes 

44-22  Yes 

44-23  Yes 

44-24  Yes 

44-25  No 

44-26  No 

44-27  Yes 

44-28  Yes 

44-29  No 

44-30  IC  > ST"  is  a true  state- 
ment. 


Lesson  12 

45-A  Plane  ABC  * Because  the 
members  of  the  universe 
are  points 

45-B  Yes 

45-C  Yes.  Because  when  X in 
aF  - AB  is  replaced  by  C, 
a true  statement  is  ob- 
tained. * Yes.  The  solu- 
tion set  is  made  up  of  all 
the  members  of  the  universe 


that  satisfy  the  condition. 

■4S-D  Yes.  Since  AC  is  congruent 
to  AB,  you  may  replace  AC 
by  AB.  You  know  that 
AE  < AC.  Therefore,  re- 
placing AC  by  AB,  you  know 
that  < AB.  * Yes.  You 
know  that  AD  > AC.  There- 
fore, replacing  AC  by  AB, 


you 

know  that  AD  > AB. 

45-E 

No. 

Because  neither 

E nor  D satisfy  AJ  ^ AB 

45-E 

P,  ' 

r,  H,  S,  M,  Q 

46-B 

You 

can  replace  AH  by  AB 

since  you  know  that 

AH  = AB.  Therefore, 

AN  < 

- AB  and  AV  > AB.  If  AN 

is  . 

less  than  AB,  AN  cannot 

be  ( 

aongruent  to  AB.  If  AV 

is  ! 

greater  than  AB,  AV  can- 

not 

be  congruent  to  AB. 

46-H 

If  ; 

you  think  that  K does 

not 

satisfy  AY  - AB,  you 

are 

thinking  correctly.  * 

If  you  think  that  R does 

not 

satisfy  AY  = AB,  you 

are 

thinking  correctly. 

46-\ 

iB, 

C,  P,  T,  H,  S,  M,  Q)  * 

You 

can  locate  many  more 

points  that  are  members  of 

{/ 

i AY  = AB}. 

46-J 

No 

* No 

46-K 

No 

46-1 

Yes 

46-\\ 

No. 

A does  not  satisfy 

AX  = AB.  * No.  Only  those 

points  that  satisfy 

AX  ' 

- AB  are  in  the  circle. 

46-H 

Yes 

* Point  B * Yes. 

B satisfies  AY  - AB. 

46-0 

Yes 

* Yes  * Yes  * One  end- 

point  of  AC  is  the  centre 
of  the  circle  and  the 
other  endpoint  is  in  the 
circle  so  AC  is  a radius 
of  the  circle. 


46- P  Yes.  Each  point  in  a 

circle  together  with  the 
centre  of  the  circle  de- 
termines a radius  of  the 
circle.  * Since  a circle 
contains  infinitely  many 
points  and  each  of  these 
points  determines  a radius, 
a circle  has  infinitely 
many  radii. 

47- Q  Yes 

47-R  One 

47-A  (Column  1)  Circle  K * 

Point  K 

47-B  (Column  1)  KC  and  KD 

47-C  Yes.  The  universe  for  X 
in  Kl  = is  plane  AKB. 

47-D  Yes  * Yes 

47-E  Yes.  Since  KD  is  congruent 
to  KC,  you  may  replace  KC 
with  KD. 

47-E  You  must  know  the  name  of 
the  centre  and  the  name  of 
one  radius,  or  a segment 
congruent  to  a radius. 

47-G  Yes.  The  endpoints  of  AB 
are  points  A and  B.  A and 
B are  both  in  circle  K. 

DC  has  both  of  its  endpoints, 
C and  D,  in  circle  K. 

47-\\  Yes.  CD  has  both  of  its 
endpoints  in  circle  K.  A 
segment  that  has  both  of 
its  endpoints  in  a circle 
is  a chord  of  that  circle.* 
Yes 

47-\  Yes.  CD  is  a chord  of 

circle  K that  contains  the 
centre  of  circle  K.  A 
chord  that  contains  the 
centre  of  a circle  is  a 
diameter  of  the  circle.  * 

No.  AB  is  a chord  of 
circle  K that  does  not  con- 
tain the  centre  and  there- 
fore is  not  a diameter. 


47-J  Four  * MA,  iffl,  MC,  MD  * 

An;  BD,  AB,  Be,  CD,  DA  * 

AC,  BD 

47-K  Both  endpoints  of  a chord 
are  in  the  circle  and  only 
one  endpoint  of  a radius 
is  in  the  circle. 

47-L  Yes.  The  endpoints  of  EF 
are  E and  F.  E and  F are 
both  in  circle  M.  * Yes. 

Two  points  that  are  both  in 
a circle  determine  a segment 
whose  endpoints  are  both  in 
the  circle.  * Yes.  Since 
any  two  points  in  a circle 
determine  a chord  and  a 
circle  contains  infinitely 
many  points,  a circle  has 
infinitely  many  chords. 

47-M  Yes.  Points  M and  G de- 
termine a line.  Two  points 
in  the  line,  G and  one  other 
point,  are  in  the  circle. 
These  two  points  determine 
a diameter.  * Yes  * Yes. 
Since  a circle  contains 
infinitely  many  points 
and  each  of  these  points 
is  an  endpoint  of  a diam- 
eter, a circle  has  in- 
finitely many  diameters. 

47-N  A sphere.  The  edge  of  a 
coin  suggests  a circle.  If 
you  spin  the  coin,  the 
edge  of  the  coin  will  sug- 
gest a sphere. 

47~A  (Column  2)  Yes  * Three 
points,  whether  they  are 
collinear  or  noncollinear, 
are  in  the  same  plane. 

Since  the  three  points  are 
in  the  same  plane,  they  are 
coplanar  points. 

47-B  (Column  2)  Your  sketch, 
should  be  similar  to  the 
following  sketch. 
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48 -C  Yes  * RT 

48-D  Segment  RX  is  less  than 
segment  RS.  * Plane  R^ 

48-E  AR  * Yes  * Yes.  Because 
RA  < RS  is  a true  state- 
ment. 

48-?  No  * No  * Since 

is  a true  statement,  you 
know  that  RT  < RS  is  a 
false  statement  and  since 
RG  > RS  is  a true  state- 
ment, you  know  that 
RG  < RS  is  a false  state- 
ment. 

4S-G  J,  I,  H,  A,  R,  E,  D,  K 

48-\\  Yes  * Yes 

48-\  Circle  R is  the  solution 
set  of  R/  - RS  while  the 
interior  of  circle  R is 
the  solution  set  of 
^ < RS. 

48-J  Segment  RY  is  greater  than 
segment  RS.  * Yes  * Since 
RG  > RS  is  a true  statement, 
G is  a solution  of  RY  > RS. 

4S-K  No  * No  * Since  RT  = ^ is 
a true  statement,  RT  > RS 
is  a false  statement. 

Since  RD  < RS  is  a true 
statement,  RD  > RS  is  a 
false  statement. 

48-1  C,  V,  Q,  P,  G,  F,  W,  M,  N, 

B * Yes 

4S-M  Circle  R is  the  solution 

set  of  RI  - RS  and  the  ex- 
terior of  circle  R is  the 
solution  set  of  Rl  > RS. 

4S-N  No.  A single  point  cannot 
satisfy  both  of  two  con- 
ditions like  RY  - RS  and 
RX  < No.  A single 


point  cannot  satisfy  both 
of  two  conditions  like 
RY  > RS  and  RY  < R§. 

49-0  Exterior  of  the  circle  * 
Yes.  Consider  the  circle 
{I  I AY  - AB}.  The  uni- 
verse is  plane  ABC.  Each 
point  in  plane  ABC  must 
satisfy  one  of  the  condi- 
tions: IX  = W,  AY  < AB, 
or  AY  > AB. 

49-P  Yes 
49-q  No 
On  your  own 

49-1  See  the  sketch  below.  You 
can  locate  B anywhere  in 
the  exterior  of  circle  A. 


49-2  See  the  sketch  above.  You 
may  locate  C anywhere  in 
the  interior  of  the  circle. 
49-3  See  the  sketch  in  49-1. 

You  may  locate  D anywhere 
in  the  circle. 

49-4-  See  the  sketch  in  49-1. 

You  may  locate  E anywhere 
in  the  circle. 

49-5  See  the  sketch  below. 


49-6  See  the  sketch  above. 

You  may  locate  H anywhere 
between  F and  G. 

49-7  See  the  sketch  in  49-5. 

You  may  locate  I anywhere 
between  H and  G. 

49-8  See  the  sketch  in  49-5. 
49-9  See  the  sketch  in  49-5. 


49-10  See  the  sketch  in  49-5. 
49-11  Infinitely  many 
49-12  Circle  R.  The  centre  is  R. 
A radius  is  RM. 

49-13  Circle  C.  The  centre  is  C. 
A radius  is  BC. 

49-14  Circle  L.  The  centre  is  L. 
A radius  is  KL. 

45-15  Circle  E.  The  centre  is  E. 

A radius  is  ED. 

49-16  (Y  I AY  = AB} 

49-17  {Y  I G?  = m) 

49-18  (Y  I EY  = FG) 

49-19  {Y  I HY'"  HJ},  or 
(Y  I ilY  = Hie} 

49-20  {Y  I LY  < LM} 

49-21  {Y  I NY  > W},  or 

{Y  1 NY  > NQ} 

49-22  {Y  I RY  < TR} 

49-23  See  the  sketch  below. 

E,  F,  and  G may  be 
located  anywhere  in  the 
circle. 


49-25  Yes 

49-26  See  the  sketch  in  49-23. 
49-27  See  the  sketch  in  49-23. 
49-28  See  the  sketch  in  49-23. 
49-29  See  the  sketch  in  49-23. 
49-30  Yes  * No 
Checking  up 
Test  3 
59- I One 

59-2  One 

59-3  Point  E and  point  G 

59-4  B,  E,  and  G 

59-5  A and  D 

59-6  C and  E 

59-7  Two 

59-8  B * F and  G (E  is  the 
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boundary  and  is  not  in 
either  half-line). 


Test  4 

SO- 

9 

K 

SO - 

10 

Radii 

KN  and  KL  are  the 

only  two  represented  in 

the  display. 

SO- 

II 

Chords 

; LM  and  LN  are  the 

only  two  represented. 

SO - 

12 

Diameter  LN 

SO- 

13 

H,  K, 

and  T 

SO- 

14 

R,  S, 

and  V 

SO- 

15 

L,  M, 

and  N 

SO- 

16 

Segments  KL  and  KN 

Lesson  13 

so- 

■A 

Nine 

SO- 

B 

1 

so- 

C 

2*2 

* Point  2 

Sl- 

-D 

5*3 

is  one  more  than  2. 

4 is  one  more  than  3. 

Sl- 

•E 

— 

Sl- 

F 

5,  6, 

7,  and  8 * Yes.  Th 

points  represented  by 
successive  dots  determine 
segments.  These  segments 
are  congruent. 

5i-G  Locate  point  9 in  the 

line  and  to  the  right  of 
point  8 so  that  the  seg- 
ment detennined  by  point  8 
and  point  9 is  congruent 
to  the  segment  determined 
by  point  0 and  point  1.  * 
Locate  point  10  in  the 
line  and  to  the  right  of 
point  9 so  that  the  seg- 
ment determined  by  point  9 
and  point  10  is  congruent 
to  the  segment  determined 
by  point  0 and  point  1. 

5i-H  Yes.  Each  natural  number 
is  associated  with  a 
separate  point  and  since 
there  are  infinitely  many 
natural  numbers,  they  are 


associated  with  infinitely 
raainy  points. 

51 -I  Yes 

51 -J  The  three  small  dots 

represent  the  points  that 
are  associated  with  natur- 
al numbers  but  whose  dots 
are  not  shown  in  the 
display. 

51-K  Point  0 through  point  37 

51-L  Point  39 

51 -M  No.  Points  to  the  right 
of  point  26  are  associated 
with  natural  numbers  that 
are  greater  than  26.  The 
condition  x '<  26  requires 
that  the  members  of 
(x  I X < 26}  be  less  than 
26.  * Yes.  Points  to 
the  left  of  point  26  are 
associated  with  natural 
numbers  less  than  26. 

51-M  Yes 

51-0  Yes 

51- P  2 * Point  3 is  located  in 

the  line  and  to  the  right 
of  point  2 so  that  the 
segment  determined  by 
point  2 and  point  3 is 
congruent  to  the  segment 
determined  by  point  0 and 
point  1.  * Point  4 is 
located  in  the  line  and  to 
the  right  of  point  3 so 
that  the  segment  determined 
by  point  3 and  point  4 is 
congruent  to  the  segment 
determined  by  point  0 and 
point  1. 

52-  A The  set  of  natural  numbers 

from  0 through  3 

52- B Each  of  the  numbers  1,  2, 
and  3 is  a member  of  the 
set  tabulated.  * Yes.  Each 
of  the  members  of  {0,  1, 

2,  3)  is  also  a member  of 


the  set  of  natural  numbers. 
52-C  All  the  dots  in  the  display 

* Yes  * The  encircled  dots. 
These  dots  represent  point 
2,  point  4,  and  point  6. 

52-D  The  set  whose  members  are 
the  natural  numbers  from 

0 through  10 

52-E  The  set  whose  members  are 
all  X such  that  x is  less 
than  five  * {0,  1,  2,  3, 

4} 

52-F  All  the  dots  * The  universe 
is  finite  and  every  point 
that  is  associated  with 
a member  of  the  universe 
is  represented  by  a dot 
in  the  graph. 

52-G  The  encircled  dots  * 2 is 
a member  of  {x  | x < 5). 

* 7 is  not  a member  of 

{x  ! X < 5).  * Yes.  Each 
dot  that  is  a member  of  the 
graph  of  {x  1 X < 5}  is 
also  a member  of  the  graph 
of  the  universe. 

52-H  The  set  of  natural  numbers 

* The  graph  of  the  set  of 
natural  numbers  is  a graph 
of  an  infinite  set.  * The 
condition  that  the  sum  of 
each  replacement  for  x and 

1 is  less  than  8 

52-1  The  set  of  all  x such  that 
X plus  one  is  less  than 
eight  * (0,  1,  2,  3,  4,  5, 
6} 

52-J  The  encircled  dots  * These 
are  the  dots  in  the  graph 
of  {x  I X + 1 < 8).  * 7 is 
not  a member  of  {x  I x + 

1 < 8).  * The  graph  of 

(x  1 X + 1 < 8}  is  a sub- 
set of  the  graph  of  the 
universe. 

52- K {6} 
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53-L  See  the  graph  below. 

Remember,  you  may  choose 
any  segment  as  the  segment 
determined  by  point  0 and 
point  1. 

> » » * > • • • 

0123456789 
53-H  X + 2>  9. 

53-H  7 * There  is  no  greatest 

solution. 

53-0  {6,  7,  8,  .. .}  * Yes  * 

See  the  graph  below. 

00  (»>0  ei3 

0123456789 

53- P  {A,  5,  6,  ...} 

5<?-Q  There  are  infinitely 

many  conditions  for  which 
D14  shows  the  graph  of 
the  solution  set.  Some 
examples  are:  a:  > 3, 

X + 1 > 4,  and  x - 1 > 2. 
On  your  own 

54-  I ..  ,.-0  0 . . . 0.  . . . 

0123456789 

54-2  0 0.  . ..  «■■...  . . . ... 

0123456789 


0123  456789 
54-^  €>0@’®<»>0®@@®®@@ 

0123456709  10  11  12 


54-5  ■ @ 0 0 @ 0 

0123456789 


o4-K)  ....  . . ffl  ffl  ffl-crTT) 

0123456789 

54-1  0-0  0 0 

0123456789 

54-8  ....  ..  ... 

0123456789 


54-9  {7,  8,  9,  ...} 

54-10  {3,  4,  5,  6,  7) 

54-11  {0} 

54-12  {2,  5} 

54-13  {1,  3,  5,  7} 

54-14  {0,  1,  2,  3,  4,  5} 

0 00  00  0 * *■■■  ••• 

0123456789 

54-15  {8,  9,  10,  ...} 

. ....  ...  . . 0 0CT 

0123456789 

54-16  { } 


0123456789 

54-17  {0,  1,  2,  ...,  9) 

-000000000-0 

0123456789 

54-18  {0,  1,  2,  ...) 

0 0 0000  ©000-(II3 
0123456789 

54-19  (1,  2,  3,  ... } 

-■■0  00  00-©0  0 0ei2) 
0123456789 

54-20  .-^,.,...0  0,(^ 

012345  6789 


54-Zl  ..  ...  . . .000  0CT 
0123456789 

54-22  . 0 

0123456789 

54-23  

0123456789 

54-24  Examples  are:  x > 5, 

X + 1 > 6,  and  x - 1 4. 

54-25  Examples  are:  x < 6, 

X + 1 < 7,  and  x + 2 < 8. 


Check  I 

ing  up 

Test  i 

54-1 

18,525 

54-1 

211,246 

54  2 

24,138 

54-3 

79,717 

54-3 

21,006 

54-0 

92,743 

54-4 

7850 

54-10 

80,012 

54-5 

13,582 

54-6 

15,416 

Test  6 

54- \ 1 

21,734 

54-16 

535,309 

54-12 

9084 

54-17 

46, 695 

54-13 

28,024 

54-18 

6569 

54-14 

556,868 

54-19 

6331 

54-15 

106,  435 

54-20 

295,769 

Test  : 

7 

54-21 

388,896 

54-26 

78,957 

54-22 

14,720 

54-27 

20,746 

54-23 

912 

54-28 

15,480 

54-24 

6540 

54-29 

21, 054 

54-25 

23,850 

54-30 

33, 630 

Test  1 

8 

54-31 

277, 200 

54-36 

281,672 

54-32 

508,644 

54-37 

147,360 

54-33 

480,330 

54-38 

113,  400 

54-34 

53,9^ 

54-39 

656, 125 

54-35 

229,881 

54-40 

185,440 

Test 

9 

54-41 

96 

54-46 

112 

54-42 

94 

54-47 

318 

54-43 

35 

54-48 

159 

54-44 

50 

54-49 

240 

54-45 

64 

54-50 

509 

Test 

10 

54-51 

56 

54-56 

146 

CM 

kO 

58 

54-57 

307 

54-53 

99 

54-58 

291 

54-54 

234 

54-59 

605 

54-55 

845 

54-60 

548 

Lesson  14 

On  your  own 

55-1 

861,867 

55-5 

34,268 

56-2 

7448 

55-6 

3,007,200 

56-3 

7515 

55-7 

53, 756 

55-4 

341,796 

55-8 

265,740 

2) 


Responses  for  pa^es  53-56 


56-9 

302,162  56-11  365,310 

57-19 

Divide 'by  100.  The  miss- 

Keeping Skilful 

56-10  60,990  56-12  162,240 

ing  divisor  is  8. 

66-1 

8955 

57-20 

Multiply  by  4.  The  miss- 

66-2 

6575 

Lesson  15 

ing  dividend  is  16. 

66-3 

14,935 

56-A 

Yes  * Yes 

57-21 

Divide  by  10.  The  miss- 

66-4 

91,901 

56-B 

300  * 200  * 210 

ing  dividend  is  36. 

66-5 

107,491 

56-C 

4000  * 4570  * 4500 

57-22 

Multiply  by  10.  The  miss- 

66-6 

684,146 

56-D 

70  * 72,400 

ing  divisor  is  70. 

66-7 

4858 

56- E 

600  * 17,000 

56-23 

Divide  by  8.  The  miss- 

66-8 

466 

57- F 

4 * 12  and  3 * 4 

ing  dividend  is  9. 

66-9 

2189 

57-G 

Yes.  The  quotient  in  each 

56-24 

Divide  by  100.  The 

66-10 

3696 

case  is  4. 

missing  divisor  is  8. 

66-11 

601 

57-H 

27  and  9 * 3 

56-25 

Multiply  by  100.  The 

66-12 

10,573 

57-1 

Yes.  The  quotient  in  each 

missing  dividend  is  5400. 

66-13 

2312 

case  is  3. 

56-26 

Divide  by  10.  The  missing 

66-14 

9499 

57-J 

56  and  7 * 8 

dividend  is  8100. 

66-15 

4320 

57-K 

Yes.  The  quotient  in  each 

56-27 

Multiply  by  10.  The  miss- 

66-16 

62, 834 

case  is  8. 

ing  divisor  is  30. 

66-17 

12,470 

57-L 

No 

56-28 

Divide  by  4.  The  missing 

66-18 

682,200 

57-M 

5 * 45  and  9 * 5 

dividend  is  8. 

66-19 

61,200 

57-N 

Yes.  The  quotient  in  each 

56-29 

Multiply  by  100.  The 

66-20 

227,484 

case  is  5. 

missing  divisor  is  300. 

66-21 

87,  remainder  30 

57-0 

3 * 2400  and  800 

56-30 

Divide  by  10.  The  missing 

66-22 

49,  remainder  10 

57-P 

Yes.  The  quotient  in  each 

dividend  is  480. 

66-23 

117,  remainder  1 

case  is  3. 

56-31 

Multiply  by  3.  The  miss- 

66-24 

309,  remainder  0 

57-Q 

No 

ing  dividend  is  63. 

66-25 

16,  remainder  104 

On  your  own 

56-32 

Divide  by  100.  The  miss- 

66-26 

79,  remainder  102 

57-1 

400,  300,  370 

ing  divisor  is  4. 

66-27 

204,  remainder  0 

57-2 

900,  800,  820 

66-28 

149,  remainder  46 

57-3 

500,  400,  430 

Lesson  16 

66-29 

{6} 

57-4 

9900,  9800,  9840 

On  your  own 

66-30 

{0,  2,  4,  6,  8,  10, 

57-5 

3200,  3100,  3180 

66-1 

97,  remainder  27 

66-31 

{8} 

57-6 

19,400,  19,300,  19,370 

60-2 

137,  remainder  0 

66-32 

{0,  2,  4} 

57-7 

800,  700,  770 

60-3 

307,  remainder  34 

66-33 

{4} 

57-8 

4200,  4100,  4110 

66-4 

446,  remainder  36 

66-34 

{2,  4,  6,  8,  10,  12} 

52-9 

24,300,  24,200,  24,220 

66^5 

201,  remainder  194 

66-35 

{ } 

57-10 

3000,  2400,  2470 

66-6 

408,  remainder  8 

66-36 

{6,  8,  10,  12} 

57-11 

7000,  6900,  6910 

60-7 

273,  remainder  300 

66-37 

{12} 

57-12 

5000,  4500,  4530 

66-8 

508,  remainder  8 

66-38 

(0,  2,  4,  6} 

57-13 

8000,  7600,  7630 

66-9 

263,  remainder  3 

66-39 

{14} 

57-14 

54,000,  53,200,  53,250 

66-10 

137,  remainder  17 

66-40 

{0,  1,  2,  •••,  7} 

57-15 

43,000,  42,000,  42,010 

66-1  1 

5280,  remainder  0 

66-41 

{38} 

57-16 

18,000,  17,800,  17,800 

66-12 

421,  remainder  0 

66-42 

{8,  9,  10,  •••} 

57-17 

9000,  8900,  8900 

66-13 

124,  remainder  188 

66-43 

{ } 

57-18 

3000,  2500,  2590 

66-14 

49,  remainder  55 

66-44 

{8} 

66-45 

{ } 
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(?0-46  {0,  1,  2»  •••} 

(50-47  {0} 

00-48  {0,  1,  2,  •••,  167} 

2 3 4 t'eTTg 


00-50 


00-51 


00-J 


00-53 


0123456789 


012  3456789 


0123456789 


0123456789 


00-54. 


012345678 


Lesson  17 

62-k  Because  Sue  spent  some  of 
the  15  quarters 

02-B  Because  the  number  of 
quarters  Sue  had  left 
equals  9 

62-C  Because  5 coins  were  put 
with,  not  taken  from,  the 
coins  George  had  to  begin 
with 

02-D  Because,  after  X is  replaced 
by  the  number  of  coins 
George  had  at  first,  x + 5 
and  39  are  the  same  number 

02-E  Conditions  for  equality 

02-F  Yes 

02-G  No  * The  number  of  model 

cars^that  Ernie  built  dur^ 
ing  the  summer 

02-H  Because  the  cars  Ernie 
built  during  the  summer 
were  put  with  the  17  cars 
he  had  in  May 

02-1  Yes 

02-J  Because  after  n is  replaced 


by  the  number  of  model  cars 
Ernie  built  during  the  sum- 
mer, 17  + n and  32  are  the 
same  number 

02-K  No  * The  number  of  stamps 
Ann  bought 

02-L  Because  Ann  used  14  of  the 
postage  stamps  she  bought 

02-M  Yes 

62- H  Because,  after  y is  re- 

placed by  the  number  of 
postage  stamps  Ann  bought, 
y - 14  and  18  are  the  same 
number 

00-0  The  number  of  degrees  the 
temperature  was  at  noon 

00-P  Because,  by  noon  the  tempera- 
ture had  risen  7 degrees  * 
Because,  after  replacing  x 
by  the  number  of  degrees 
the  temperature  was  at  noon, 
38+7  and  x are  the  same 
number 

00-Q  The  number  of  tickets 
Nancy  has  left  to  sell 

00-R  Because,  Nancy  sold  14  of 

the  tickets  she  had  to  be- 
gin with  * Because  after 
replacing  n with  the  num- 
ber of  tickets  Nancy  had 
left  to  sell,  25-14  and 
n are  the  same  number 

00-A  37  * 26 

05-B  The  group  of  dimes  and  the 
group  of  nickels 

63- C  No  * Yes 

00-D  The  number  of  dimes 

00- E 11 

00-F  Yes 

00-G  The  number  of  objects  in 
the  larger  group  * You 
are  asked  to  find  the  num- 
ber of  dimes  and  you  know 
that  Joe  has  more  dimes 
than  nickels. 

00-H  You  cannot  remove  a group 


of  nickels  from  a group  of 
dimes.  However,  since 
Joe  has  26  nickels,  you 
may  imagine  a group  of  26 
dimes  being  removed  from 
the  larger  group  of  dimes# 

* Yes 

64-\  A group  of  nickels  and  a 
group  of  dimes 
64- J Yes  * No 

64-K  The  group  of  dimes  * The 
group  of  nickels 
64-1  Yes 

64-H  The  number  of  objects  in 
the  smaller  group 
64-H  You  cannot  remove  a group 
of  nickels  from  37  dimes 
so  you  imagine  a group 
of  dimes,  equal  in  number 
to  the  group  of  nickels, 
being  removed  from  the  37 
dimes.  * Yes  * Yes 
Sometimes  you  may  obtain  dif- 
ferent conditions  for  problems 
than  those  expressed  in  this 
answer  book.  You  must  be  able 
to  explain  how  you  obtained 
these  conditions.  Your  teacher 
will  decide  if  they  are  correct 
conditions  for  the  problems. 

You  may  express  each  condition 
of  equality  with  either  of  two 
sentences.  The  condition 
X + 3 = 43  may  be  expressed  by 
either  the  sentence  x + 3 = 43 
or  43  = X + 3.  This  is  also 
true  for  conditions  that  use  the 
ideas  of  "not  equal  to"  and 
"congruent  to. " 

On  your  own 

64-\  X,  the  number  of  pounds 

Margaret  weighed  when  she 
came  home  from  camp. 

98  - 3 = X. 

Remember,  you  may  use  what- 
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ever  letter  you  wish  to  ex- 
press the  variable. 

64-2  X,  the  number  of  points 
Sam  scored  during  the 
second  quarter. 

6 + X = 14. 

64-3  X,  the  number  of  posters 
Judy  needs  to  make. 

8 + X = 12. 

84-^^  X,  the  number  of  feet 
higher  Mt . McKinley  is 
than  Mt.  King. 

20,320  - 17,130  = X. 

64-b  X,  the  number  of  votes  in 
all  that  were  cast  in  New- 
foundland and  Nova  Scotia. 
92,858  + 394,130  = x,  or 
394,130  + 92,858  = x. 

64-S  X,  the  number  of  cents 
that  Jerry  spent. 

72  - X = 63. 

64-7  X,  how  many  more  Canadian 
post  offices  there  were 
in  1958  than  in  1868. 

12,500  - 3,638  = x. 

64-B  X,  the  number  of  lambs 

Mr.  Martin  had  before  he 
bought  40  lambs. 

X + 40  = 117. 

64-9  X,  the  number  of  doubles 
that  Lou  Gehrig  hit. 

X - 18  = 34. 

64-\0  X,  the  number  of  cents 

Helen  had  in  her  purse  be- 
fore she  spent  the  34  cents. 
X - 34  = 18. 

64-l\  X.  the  number  of  pictures 
of  opera  singers  Alice  has. 
63  - X = 25. 

Lesson  18 

66-k  Because  the  model  air- 
planes Allan  and  Pete 
have  together  is  13  + 10, 
not  13  - 10 

66-B  Because  Margaret  mailed 


some  of  the  27  post  cards 

66-C  Conditions  for  inequality 
* In  lesson  17  you  made 
conditions  for  equality. 

66-D  No  * For  the  number  of 
boards  Ken  bought 

66-E  Yes 

66-¥  Because  Ken  used  some  of 
the  boards  * Because  Ken 
used  16  of  the  boards  he 
had  bought  and  x is  the 
variable  for  the  number 
of  boards  that  he  bought 

66-9  Because  Ken  had  fewer  than 
5 boards  left 

66-H  No  * The  number  of  snapshots 
Judy  had  in  her  album  be- 
fore she  put  in  the  9 new 
ones 

66-\  Yes 

66-^i  Because  9 new  snapshots 
were  put  in  the  album  * 

For  the  number  of  snapshots 
in  the  album  after  the  9 
new  ones  were  put  in 

66-V,  Because  Judy  had  more  than 
50  snapshots  in  her  album 

66-L  For  the  number  of  shells 
Ruth  had 

66- H  Because  Martha  gave  18 

shells  to  Rosemary  * The 
number  of  shells  Martha 
had  after  giving  Rosemary 
18  shells  * Because  after 
giving  Rosemary  18  shells, 
Martha  had  fewer  shells 
than  Ruth 

67- N  The  number  of  arrowheads 

George  found 

67-0  George  had  15  arrowheads 
and  found  some  more.  * 

The  number  of  arrowheads 
George  had  after  he  found 
some  more  * Because  after 
he  found  some  arrowheads, 
he  had  more  than  40 


67-P  The  number  of  phonograph 
records  Alice  has 
67-Q  Because  Sarah  had  10 

phonograph  records  and 
bought  5 more 

67- R Because  Sarah  still  has 
fewer  records  than  Alice 
67-S  10  + 5 < X. 

On  your  own 

67-1  X,  the  number  of  dollars 
John  had. 

7 + 3 > X. 

Remember,  you  may  use 
whatever  letter  you  wish 
to  express  the  variable. 
67-2  X,  the  number  of  buttons 
Ann  sewed  on  her  dress- 
24  - X > 12. 

67-3  X,  the  number  of  cents 
Virginia  spent  for  the 
pencils. 

49  + X < 75,  or 
X + 49  < 75. 

67-4-  X,  the  number  of  papers 
Don  sold, 

29  + 33  < X,  or 
33  + 29  < X. 

67-5  X,  the  number  of  fish  in 
the  aquarium  before  Jane 
put  in  the  8 new  fish. 

X + 8 > 19. 

67-6  X,  the  number  of  the  pop- 
ulation of  Saskatchewan. 
X + 885,000  < 1,810,000, 
or 

885,000  + X < 1,810,000. 

67-7  X,  the  number  of  feet  of 
track  Jay  bought. 

17  -f  X > 31. 

67-8  X,  the  number  of  persons 
who  attended  the  school 
play. 

300  - X -<  12. 

67-9  X,  the  number  of  square 
miles  that  is  the  area 
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of  British  Columbia. 

412,582  - 28,354  = x. 

67- 10  X,  the  number  of  dollars 

Miss  Green  had  in  her 
savings  account  at  the 
beginning  of  the  year. 

X + 300  > 850. 

^-11  X,  the  number  of  model 
cars  that  John  has. 

26  - X < 9. 

Notice  that  since  you 
know  that  John  has  fewer 
model  cars  than  Ralph, 
you  use  26  - x in  the  con- 
dition instead  of  x - 26. 

68-  \2  X,  the  number  of  dollars 

the  students  at  Flint 
collected. 

195  + X < 425,  or 
X + 195  < 425. 

65-13  X,  the  number  of  acres  Mr. 
Williams  owned  before  he 
sold  1280  acres, 

X - 1280  > 2480. 

Keeping  Skilful 

68-i  See  the  sketch  below.  Your 
picture  of  a plane  may  have 
a different  shape. 


68-2  See  the  sketch  for  68-1. 

Points  A,  B,  and  C may  not 
be  collinear.  Otherwise 
they  may  be  located  any- 
where in  the  plane. 

65-3  Three  lines.  They  are  the 
lines  determined  by  A and  C, 
A and  B,  B and  C.  * 

See  the  sketch  for  68-1. 

68-^  Point  D may  be  located  any- 
where between  A and  C.  See 
the  sketch  for  68-1. 


65-5  Four  lines.  They  are  the 
lines  represented  in  the 
sketch  for  68-1  and  the  line 
determined  by  B and  D. 

65-6  See  the  sketch  below.  The 
centre  of  your  circle  may 
be  located  anywhere.  Your 
circle  may  have  a different 
radius  than  the  one  repre- 
sented below. 


Points  G and  F may  be 
located  anywhere  in  circle 
K as  long  as  K is  in  FG. 
65-8  See  the  sketch  for  68-6. 

Point  H may  be  located  any- 
where in  circle  K except  at 
G and  F.  * Point  J may  be 
located  anyv;here  between 
F and  H. 

65-9  See  the  sketch  for  68-6. 
Points  L and  M may  be  lo- 
cated anywhere  in  the  ex- 
terior of  circle  K. 

65-10  {F,  G,  H) 

d5-ll  {J,  K} 

55-12  {L,  M) 

65-13  See  the  sketch  below.  The 

seven  points  are  A,  B,  C, 

D,  E,  F,  and  G.  * 21  lines 
* See  the  sketch  below  for 
pictures  of  these  lines. 


Lesson  19 

69-A  {12} 

69-B  Yes.  15  + 12  = 27  is  a 
true  statement. 

69-C  Yes 

69-D  The  answer  to  both  of  these 
questions  is  yes. 

69-E  Yes.  n is  a variable  for 
the  number  of  new  pennies 
Jane  put  in  her  collection. 

69-F  An  example  of  a problem 

that  can  be  solved  by  using 
the  condition  15  + n = 27 
is:  Bill  had  15  model  cars. 
After  he  made  some  more,  he 
had  27  model  cars.  How 
many  more  model  cars  did  he 
make? 

69-G  {9} 

69- H  Yes.  9+8=17isa  true 

statement. 

65-1  Yes 

70-  J The  answer  to  both  of  these 

questions  is  yes. 

70-K  An  example  of  a problem 

that  can  be  solved  by  using 
the  condition  x + 8 = 17 
is:  After  Mrs.  Morgan 
bought  8 more  hamburger 
buns,  she  had  17  hamburger 
buns  in  all.  How  many  ham- 
burger buns  did  she  have 
before  she  bought  the  8? 

70-L  {24} 

70-M  Yes.  When  n is  replaced 
by  24,  the  true  statement 
24  - 9 = 15  is  obtained. 

70-H  There  were  24  elms  in  the 
park  before  the  9 were  cut 
down. 

70-0  Phyllis  had  bought  24  yards 
of  ribbon. 

70-P  If  Phyllis  had  bought  24 
yards  of  ribbon  and  had 
used  9 yards,  would  she 
then  have  15  yards  left? 
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Since  the  answer  to  this 
question  is  yes,  you  know 
that  you  have  given  the 
correct  answer  to  the 
question  asked  in  problem  F 

70- Q  An  example  of  a problem 

that  can  be  solved  by 
using  the  condition 
n - 9 = 15  is:  Dick 
spent  9 cents  and  then 
had  15  cents  left.  How 
much  money  did  Dick  have 
before  he  spent  the  9 
cents? 

71- R  {19} 

71-S  Yes.  When  n is  replaced 
by  19,  the  true  statement 
32  - 19  = 13  is  obtained. 

7J-T  Tom  had  sold  19  tickets 
that  day.  Mrs.  Ross  had 
spent  19  dollars  for  the 
lamp . 

71-U  If  Tom  had  32  tickets  to 
sell  for  the  school  play 
and  after  one  day  of 
sales  he  had  13  tickets 
left,  had  he  sold  19 
tickets  that  day?  Since 
the  answer  to  this  ques- 
tion is  yes,  you  know 
that  you  have  given  the 
correct  answer  to  the 
question  asked  in  problem 
G.  If  Mrs.  Ross  had 
saved  32  dollars  to  buy  a 
lamp  and  after  buying  a 
lamp  on  sale,  she  had  13 
dollars  left,  had  she 
spent  19  dollars  for  the 
lamp?  Since  the  answer 
to  this  question  is  yes, 
you  know  that  you  have 
given  the  correct  answer 
to  the  question  asked  in 
problem  H. 

71-V  An  example  of  a problem 


that  can  be  solved  by 
using  the  condition 
32  - n = 13  is:  Helen 
had  32  magazines.  She 
gave  some  to  her  sister 
and  then  had  13  magazines 
left.  How  many  magazines 
did  Helen  give  to  her 
sister? 

71-A  Because  you  know  how  many 
more  baseball  cards  Don 
bought 

7i-B  The  number  of  baseball 
cards  Don  had  after  he 
bought  24  more 

7J-C  You  would  need  a group  of 
18  markers  to  represent 
the  baseball  cards  Don  had 
at  first.  You  would  need 
a group  of  24  markers  to 
represent  how  many  more 
baseball  cards  Don  bought. 

71-D  Because  you  should  imagine 
that  the  24  baseball  cards 
Don  bought  are  put  with  the 
18  baseball  cards  he  had  at 
first  * Addition 

7i-E  {42} 

7i-F  Yes.  When  w is  replaced 
by  42>the  true  statement 
18  + 24  = 42  is  obtained. 

7i-G  42 

7i-H  If  Tom  had  18  baseball 
cards  and  he  bought  24 
more,  would  he  then  have 
42  baseball  cards?  The 
answer  to  this  question  is 
yes. 

7J-I  An  example  of  a problem 

that  can  be  solved  by  using 
18  + 24  = w is:  Yesterday 
Jane  made  18  cupcakes  in 
the  morning.  She  made  24 
cupcakes  in  the  afternoon. 
How  many  cupcakes  did  she 
make  altogether? 


7i-J  Because  Tim  sold  49  of  his 
237  United  States  stamps 

7i-K  The  number  of  United 

States  stamps  Tim  had  left 

7i-L  Because  you  want  to  find 
how  many  stamps  Tim  had 
left  * Subtraction 

71 - M  {188} 

72- H  Yes 

72-0  Tim  had  188  United  States 
stamps  left.  * If  Tim  sold 
49  of  his  237  United 
States  stamps,  would  he 
have  188  United  States 
stamps  left?  Yes 

72-P  An  example  of  a problem 
that  can  be  solved  using 
237  - 49  = n is:  Mary  is 
reading  a book  that  has 
237  pages.  She  has  read 
49  pages.  How  many  pages 
does  she  have  left  to  read 
before  she  finishes  the 
book? 

On  your  own 

72-1  X,  the  number  of  degrees 
the  temperature  was  at 
seven  o’clock.. 

28  - 15  = X. 

{13}.  13  degrees 

72-2  X,  the  number  of  miles 

Mr.  Brown  travelled  in  all 
during  the  two  weeks, 

798  + 1092  = X. 

{1890}.  1890  miles 

72-3  X,  the  difference  of  the 

number  of  vessels  that  en- 
tered ports  in  Nova  Scotia 
and  the  number  of  vessels 
that  entered  ports  in  New 
Brunswick. 

9942  - 6192  = 

{3750}. 

3750  vessels 

72~H  X,  the  number  of  pints  of 
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strawberries  Mrs.  Reed  sold. 
23  - X = 7. 

{16}.  16  pints 

72-5  rz,  the  number  of  pounds 

Elizabeth  weighed  a month 
ago. 

n - 98  = 4. 

(102).  102  pounds 

72-6  X,  the  number  of  dollars 
John  had  saved. 

X - 34  = 9. 

{43}.  43  dollars 

72-7  X,  the  number  of  miles  air 
distance  from  Chicago  to 
Montreal. 

2489  - 1737  = x,  or 
1737  + X = 2489. 

{752}.  752  miles 

72-8  X,  the  number  of  dollars 
Carolyn  earned  by  baby- 
sitting. 

17  + X = 23. 

{6}.  6 dollars 

72-9  X,  the  number  of  dollars 
Mr.  Hubert  had  in  his 
savings  account  before  he 
withdrew  the  $75. 

X - 75  = 245. 

{320}.  320  dollars 

72-10  X,  the  number  of  the 
year  in  which  the 
Supreme  Court  of  Canada 
was  established. 

1867  + 8 = X. 

{1875}.  The  year  1875 
72-11  X,  the  number  of  feet 
that  is  the  height  of 
Mauvoisin  Dam. 

X - 592  = 188. 

{780}.  780  feet 

72-12  X,  the  number  of  tickets 
the  students  had  sold. 

1513  - X = 195. 

{1318}.  1318  tickets 

72-13  X,  the  number  of  points 
the  Oakwood  team  had 


scored  before  their  game 
with  Clark, 

X + 43  = 149. 

{106}.  106  points 

72-14  X,  the  number  of  stamps 

Andy  had  before  he  bought 
the  75  new  ones. 

X + 75  = 423. 

{348}.  348  stamps 

72-15  X,  the  number  of  feet 
that  is  the  height  of 
the  Horseshoe  Falls. 

1200  - X = 1038. 

{162}.  162  feet 

Lesson  20 

72-A  The  set  of  counting  numbers 
72- B Yes  * Yes 
72-C  

72-D  13  of  the  30  markers  are 

dimmed  to  show  that  you 
should  think  of  13  of  30 
markers  as  removed.  * No 
72-E  No  * The  sum  of  13  and  any 
number  greater  than  17  is 
greater  than  30. 

72-F  Yes  * Yes 

72-G  Yes.  When  a number  less 

than  17  is  used  to  replace 
X in  13  + X < 30,  a true 
statement  is  obtained. 

72-H  Yes  * Because  0 is  not  a 
member  of  the  universe 
72-1  Yes.  When  U = C,  the  solu- 
tion set  of  X < 17  is  the 
same  as  the  solution  set  of 
13  + X < 30. 

74-J  (Column  1)  Yes 

74-K  (Cbluran  1)  Yes 

74-A  The  set  of  natural  numbers 

74-B  Yes  * Yes 

74-C  

74-D  Subtraction  * No. 

28  + 12  > 40  is  a false 
statement. 

74-E  No  * When  12  is  added  to 


any  number  less  than  28, 
the  sum  is  less  than  40. 

74-F  Yes.  29  + 12  > 40  is  a 
true  statement. 

74-G  Yes.  When  12  is  added  to 
any  number  greater  than  28, 
the  sum  is  greater  than  40. 

74-H  Yes.  Each  member  of 

{29,  30,  31,  •••}  satisfies 
X + 12  > 40. 

74-1  Yes 

74-J  (Column  2)  The  solution 
set  of  X > 28  is  the  same 
as  the  solution  set  of 
X + 12  > 40. 

74-K  (Column  2)  Because  the 

solution  set  is  an  infinite 
set 

74- L  {29,  30,  31,  35} 

75- M  Yes 

75-N  The  solution  set  of 

X + 12  > 40  is  an  infinite 
set  and  each  member  cannot 
be  used  to  give  a sensible 
answer  to  the  problem.  For 
example:  1,000,000  is  a 
member  of  the  solution  set 
of  X + 12  > 40  but  it  is 
not  sensible  to  suppose 
that  the  temperature  at 
noon  was  1,000,000  degrees. 

75-0  37 

75-P  29  degrees 

75-Q  The  set  of  natural  numbers 
from  29  through  37  * 

{29,  30,  31,  37} 

75-R  

75-S  Because  the  new 

information  for  problem  C 
is  different  from  the 
new  information  for 
problem  D 

75-A  The  set  of  natural  numbers 

75-B  Subtract  * {17} 

75-C  No.  24  - 17  < 7 is  a 
false  statement. 
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75- D No 

75- E Yes 

75- F Yes  * 18 

75-G  If  Mary  made  24  popcorn 

balls  for  a party  and  after 
the  party  she  had  fewer 
than  7 left,  were  at  least 
18  popcorn  balls  eaten  at 
the  party?  The  answer  to 
this  question  is  yes,  which 
verifies  the  answer  to  the 
problem. 

75- H  The  set  of  natural  numbers 

* Because  n is  the  variable 
for  the  number  of  pages  in 
the  assignment  and  Jim  had 
already  read  9 pages.  You 
must  think  of  the  9 pages 
as  being  removed. 

76- 1  Add  * {24} 

76-J  No  * 24  - 9 > 15  is  a 
false  statement. 

76-K  No.  If  9 is  subtracted 
from  any  number  less  than 
24,  the  result  is  less 
than  15. 

76-L  {25,  26,  27,  •••}  * 25 

76-M  Yes 

76-N  If,  after  Jim  had  read  9 

pages  of  a reading  assign- 
ment, he  still  had  more 
than  15  pages  to  read,  had 
he  been  assigned  at  least 
25  pages?  The  answer  to 
this  question  is  yes, 
which  verifies  the  answer 
to  the  problem. 

On  your  own 

76-1  X,  the  number  of  dollars 

Betty  could  have  had  in  her 
account  before  she  de- 
posited the  7 dollars. 

X + 7 < 100. 

{0,  1,  2,  •••,  92). 

92  dollars 

76-2  X,  the  number  of  correct 


answers  Ken  could  have 
had. 

60  - X > 4. 

{0,  1,  2,  55). 

From  0 through  55  correct 
answers 

76-3  X,  the  number  of  acres 

Mr.  King  could  have  plowed 
the  second  day. 

19  + X < 35. 

{1,  2,  3,  •••,  15}.  From 
1 through  15  acres 
76-4  X,  the  number  of  stamps 
that  Terry  can  have. 

128  + 36  > X. 

{0,  1,  2,  •••,  163}. 

163  stamps 

76-5  X,  the  number  of  place 

mats  Sally  could  have  made 
before  she  made  the  8 for 
her  mother. 

X + 8 < 20. 

{0,  1,  2,  ••',  11}.  From 
0 through  11  place  mats 
76-6  X,  the  number  of  cents 
Phyllis  could  have  had. 

82  - 35  > X. 

{0,  1,  2,  ••*,  46}.  From 

0 through  46  cents 
76-7  X,  the  number  of  miles 

Mr.  Owen’s  house  can  be 
from  the  Toronto  airport. 

;c  + 962  < 1000. 

{1,  2,  3,  ...,  37}.  From 

1 through  37  miles 
76-8  X,  the  number  of  arrow- 
heads Jack  can  have. 

45  - 29  > X. 

{0,  1,  2,  •••,  15}. 

From  0 through  15  arrow- 
heads 

76-9  X,  the  number  of  degrees 
the  temperature  could 
have  been  before  it  started 
to  drop. 

X - 25  > 60. 


{86,  87,  88,  •••}. 

Since  the  highest  tempera- 
ture was  105  degrees,  the 
answer  is  from  86  through 
105  degrees. 

76-10  X,  the  number  of  words 
Miss  Jasper  could  have 
typed  in  the  last  five 
minutes. 

590  - X < 325. 

{266,  267,  268,  ••*,  590}. 

266  words 

76-11  X,  the  number  of  feet 
the  greatest  height  of 
Mount  Temple  can  be. 

19,850  - X = 8213. 

{0,  1,  2,  ...,  11,636). 

11,636  feet 

76-12  X,  the  number  of  points 

Ed  could  have  scored  after 
the  first  game  of  the  season. 
36  - X > 6. 

{0,  1,  2,  ••*,  29}.  From 

0 through  29  points 

76- 13  X,  the  number  of  acres 

Mr.  Hansen  could  have 
planted  in  oats. 

112  - X > 67. 

{1,  2,  3,  •••,  44}.  From 

1 through  44  acres 
Applying  mathematics 

77- 1  X,  total  number  of  main- 

floor  and  balcony  seats. 

823  + 518  = X,  or 
518  + 823  = X. 

{1341}. 

1341  main-floor  and  bal- 
cony seats 

77-2  X,  number  of  papers  John 
could  have  delivered. 

67  + X < 105,  or 
X + 67  < 105. 

{1,  2,  3,  •••,  37}. 

From  1 through  37  papers 

77-3  X,  number  of  envelopes 
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used  to  mail  the  annual 
report. 

500  ~ X = 245. 

{255).  255  envelopes 

77-4  X,  number  of  hours  Alice 
could  have  spent  on  home- 
work the  second  week. 

8 ~ X > 3. 

{0,  1,  2,  3,  4).  From  0 
through  4 hours 

77-5  X,  the  number  of  dollars 
weekly  salary  Mr.  Johnson 
received  before  his  salary 
was  increased. 

X + 19  = 103. 

{84}.  $84 

77-6  X,  the  number  of  miles  the 
Mackenzie  River  is  longer 
than  the  Peace  River. 

2635  - 1195  = 

{1440).  1440  miles 

77-7  X,  number  of  foreign  stamps 
Phil  could  have  had. 

201  - 84  > X. 

{0,  1,  2,  •••,  116). 

116  stamps 

77-8  X,  the  number  of  dollars 
Alex  was  given  for  his 
birthday. 

14  + X = 21. 

{7}.  $7 

77-9  X,  the  number  of  dollars 
Mrs.  Jones  had  in  her 
checking  account  before 
she  wrote  the  check  for 
$145. 

X - 145  = 278. 

{423}.  $423 

77-10  X,  the  number  of  pine 

trees  the  nursery  owner 
sold. 

531  - X = 76. 

{455}.  455  pine  trees 

77-11  X,  the  number  of  pages 
the  book  can  contain. 

X - 179  < 165. 


{179,  180,  181,  •••,  343}. 
343  pages 

77-12  X,  the  number  of  dollars 
Mr.  Butler  paid  the  bank 
at  the  end  of  the  year. 
1350  + 81  = X. 

{1431}.  $1431 

77-13  X,  the  number  of  dollars 
Charles  spent  for  the 
flash  attachment. 

51  - 44  = X,  or 
X + 44  = 51,  or 
44  + X = 51. 

{7}.  $7 

77-14-  X,  the  number  of  miles 
the  Richardson  family 
could  have  driven  the 
second  day. 

421  - X > 295. 

{1,  2,  3,  •••,  /i25}. 

From  1 through  125  miles 

77- 15  X,  the  number  of  tomato 

plants  Mr.  Williams  could 
have  set  out  the  second 
hour. 

46  + X < 140. 

{1,  2,  3,  •••,  93}. 

93  tomato  plants. 

Since  Mr.  Williams  set  out 
at  least  one  plant  the 
third  hour,  he  set  out 
less  than  140  plants  dur- 
ing the  first  two  hours. 

Lesson  21 
75-A  — 

7S-B  Yes  * Yes 

78- 0  The  number  of  model  cars 

Jerry  gave  to  Frank  * 

The  number  that  is  added 
to  16 

7S-D  Because,  in  problem  A, 
Frank  had  16  model  cars 
and  Jerry  gave  him  some 
more.  In  problem  B,  a 
number  is  added  to  16. 


78-E 

Because,  after 

X is  re- 

placed, 16  + X 

becomes  the 

same  number  as 

33 

78 -F 

Subtraction 

78-0 

{17} 

7g-H 

Yes 

78- \ 

Yes 

78-d 

Yes  * Yes 

78-K 

Subtraction 

78-1 

{7} 

7S-M 

No  * Yes 

75-N 

{0,  1,  2,  •••, 

6} 

78-0 

Yes  * Yes 

78-? 

85  - X = 47. 

78-0 

An  example  is: 

What  number 

can  be  subtracted  from  85 
so  that  the  difference  is 
47? 

On  your  own 

7S- 1 42  - 18  = X. 

{24} 

79-2  29  + X < 35. 

{0,  1,  2,  3,  4,  5} 

79-3  X + 6 = 25. 

{19} 

79-4  16(12)  < X,  or 
12(16)  < X. 

{193,  194,  195,  •••} 

79-5  X - 37  = 14. 

{51} 

79-6  1134  - 42  > X. 

{0,  1,  2,  ••*,  26} 

79-7  120  - X = 57. 

{63} 

79-8  X + 8 > 17. 

{10,  11,  12,  •••} 

79-9  376  + 139  = x. 

{515} 

79-10  X + 16  = 12. 

{ } 

79-  I I 26  - X > 12. 

{0,  1,  2,  ••*,  13} 

79-12  147  - 15  < X. 

{133,  134,  135,  •••} 

79-13  350(108)  = x. 

{37,800} 
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79-14  X + 13  > 15. 

{3,  4,  5,  •••} 

79-15  95,676  - 476  = x. 

{201} 

79-16  X - 6 < 9. 

{6,  7,  8,  •••,  14}.  The 

greatest  number  is  14. 
79-17  28  - X < 15. 

(14,  15,  16,  ••',  28}. 

The  least  number  is  14. 
Keeping  Skilful 
79-1  11,000 

79-2  8943 
79-3  111,503 
79-4  196,169 
79-5  100,000 
79-6  40,767 
79-7  25,601 
79-8  159,751 
79-9  34,270 
79-10  41,867 
79-11  49,799 
79-12  58,385 
79-13  29,900 
79-14  7009 
79-15  10,806 
79-16  889 
79-17  8261 
79-18  39,005 
79-19  2613 
79-20  10,000 
79-21  21,677 
79-22  16,008 
79-23  35,200 
79-24  36,994 
79-25  149,094 
79-26  48,  remainder  86 
•79-27  84,  remainder  52 
79-28  203,  remainder  50 
79-29  75,  remainder  0 
79-30  35,  remainder  240 
79-31  260,  remainder  0 
79-32  362,  remainder  90 
79-33  (1,  2,  3,  4,  5} 

79-34  (1,  2,  3} 

79-35  {1} 


79-36 

(4,  5} 

CO 

{2} 

79-38 

{4,  5} 

79-39 

{ } 

79-40 

{ } 

79-41 

{5} 

79-42 

(1,  2, 

3} 

79-43 

{1,  2, 

3,  4,  5} 

79-44 

{27} 

79-45 

{9894} 

79-46 

{0,  1, 

2,***.  6} 

79-47 

{ } 

79-48 

{5} 

79-49 

{0,  1, 

2,  •••,  2583} 

79-50 

{2} 

in 

{53,  54,  55,  •••} 

CM 

U) 

{ } 

79-53 

{201,  202,  203,  •••} 

79-54 

(0,  1, 

2,  ...} 

Check 

ing  up 

Test  11 

59-1 

geometry 

59-2 

diameter 

59-3 

line 

59-4 

collinear 

59-5 

tabulation 

59-6 

equation 

59-7 

universe 

59-8 

numeral 

Test  12 

80-9 

False 

59-10 

True 

59-1  1 

False 

59-12 

False 

59-13 

False 

59-14 

True 

59-15 

False 

59-16 

False 

59-17 

True 

59-18 

False 

Test  13 

59-19 

empty 

set 

59-20 

member 

80-l\  AB,  or  BA 
80-11  subset 
80-lZ  solution  set 


50- 24  false 
80-lb  ten 
80-lb  true 
80-11  counting 
Test  14 
80-lb  (0,  1} 

0 1 2 3 4 5 

Sa-29  {0,  1,  2,  4,  5} 

0 1 2 3 4 5 

80- ZQ  (0,  1,  2,  3,  4,  5} 

0 1 2 3 4 5 

5(7-31  (0,  1,  2,  3,  4,  5} 

0 1 2 3 4 5 
Test  15 

81- 31  (c)  1 + 4 < 5. 

51- 33  (d)  the  counting  numbers 

greater  than  5000. 

51-34  (b)  > 

51-35  (c)  7^ 

51-36  (c)  7 - 3 < 6. 

51-37  (c)  4 

51-38  (b)  congruent 

Test  16  __ 

51-39  KD,  kL,  KR 
51-40  DR,  Th 
51-41  DR 
51-42  D,  L,  R 
51-43  B,  C,  M 
51-44  A,  K,  S 
Test  17 

51-45  X,  the  number  of  post  cards 
Ann  could  have  had  before 
she  bought  the  15. 

X + 15  < 31. 

(0,  1,  2,  •••,  15}. 

From  0 through  15  post 
cards 

51-46  X,  the  number  of  members 
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ty  which  the  Canadian  House 
of  Commons  had  increased 
from  1867  to  1961. 

181  + = 265. 

(84).  84  members 

81-m  X.  the  number  of  magazines 
Sue  could  have  thrown  away. 
57  - X > 39. 

{1,  2,  3,  17}.  From 

1 through  17  magazines 
Si-H-8  X,  the  number  of  pounds 
Kay  weighed  a month  ago. 

101  - X = 4. 

{97}.  97  pounds 

81- ^9  71  - X > 13. 

(0,  1,  2,  •••,  57}.  The 
numbers  from  0 through  57 
Si-50  X + 482  = 620. 

{138}.  The  number  138 
Test  18 
Si-51  3231 
Si -5 2 4830 
Si-53  5929 
Si-5‘i  193,256 
Si-5  5 4 23,936 
Test  19 
Si-56  880 
Si-57  79 
Si -58  409 
Si-59  68 

51- 60  608 

Lesson  22 

52- A  

82- B  Yes  * Yes  * Chile 
S2-C  The  set  whose  mem- 
bers are  Peru,  Chile  * 

Yes  * Yes 

82-D  No 

S2-E  Brazil  does  not  border  on 

the  Pacific.  * Paraguay  does 
not  border  on  the  Pacific. 
SS-F  A and  B were  used  to  fur^ 
nish  members  for  the  set 
{Peru,  Chile}.  Those  ob- 
jects that  belong  to  both 


set  A and  set  B are  mem- 
bers of  {Peru,  Chile}. 

S2-G  No  * No  * Yes  * 6 is  a mem- 
ber of  D but  not  of  C. 

3 is  a member  of  C but  not 
of  D.  4 is  a member  of 
both  set  C and  set  D. 

SS-H  Because  each  of  the  members 
of  {1,  3,  6}  is  not  a mem- 
ber of  both  set  C and  set  D 
S5-I  Yes  * Because  {2,  4}  con- 
tains all  the  objects  that 
are  members  of  both  set  C 
and  set  D and  {2,  4}  con- 
tains no  other  objects 

83-J  The  intersection  of  the 

set  whose  members  are  one, 
two,  three,  four  and  the 
set  whose  members  are  two, 
four,  six  equals  the  set 
whose  members  are  two, 
four.  * The  members  of 
{1,  2,  3,  4}n  {2,  4,  6} 
are  2 and  4.  The  members 
of  {2,  4}  are  also  2 and  4. 
* Yes 

83-K  Yes  * "{1,  2,  3,  4}  0 
{2,  4,  6}"  and  "CO  D" 
are  names  for  the  same  set. 
83-1  Yes  * Yes  * The  objects 

that  belong  to  both  C and 
D are  the  same  objects  that 
belong  to  both  D and  C. 
Therefore,  the  intersection 
of  C and  D is  the  same  set 
as  the  intersection  of  D 
and  C.  This  also  means 
that  cnD  = DHC  is  a 
true  statement. 

55-M  {6,  7,  8,  •••}  * {0,  1, 

2,  •••,  9}  * Set  E 
55-N  No  * No  * 5 is  a member  of 
F but  not  E.  10  is  a mem- 
ber of  E but  not  F.  The 
intersection  of  E and  F 
contains  only  those  ob- 


jects that  are  members  of 
both  set  E and  set  F. 

83- 0  {6,  7,  8,  9}  * Yes.  E/l  F 

has  4 members. 

84- 9  {7,  8,  9,  •••}  * 

{3,  4,  5,  •••} 

84-0  {7,  8,  9,  •••}  * Yes. 

The  number  of  members  in 
KD  L is  not  a natural 
number. 

84-R  {0,  1,  2,  •**,  8}  * 7 

and  8 

84-S  Yes 

84-1  No  * No 

84-\i  They  have  no  common  mem- 
bers. 

84-S  Yes  * Since  no  objects 

are  members  of  both  I and 
J,  the  intersection  of  I 
and  J contains  no  members. 

84-k  The  portion  of  the  diagram 
that  represents  A is  com- 
pletely in  the  portion  of 
the  diagram  that  repre- 
sents U.  This  indicates 
that  each  member  of  set  A 
is  also  a member  of  the 
universe. 

84-B  Yes.  Because  each 

Canadian  citizen  who 
is  a registered  voter  is, 
of  course,  a Canadian 
citizen. 

84-0  Some  examples  are:  The 
set  of  automobiles  manu- 
factured in  1950,  the  set 
of  sports  cars,  and  the 
set  of  automobiles  made 
in  Canada. 

84-0  U,  A,  B 

84-1.  Yes-  Each  member  of  B is 
also  a member  of  U. 

84- 1  No  * Yes  * Two  sets  that 

have  no  common  members 
are  disjoint  sets. 

85- 0  Yes  * A n B has  no  members. 
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S5-H  Sorae  examples  are:  The 

set  of  odd  natural  numbers, 
the  set  of  natural  numbers 
greater  than  10,  the  set 
whose  only  member  is  5. 

85-\  Their  intersection  is  the 
empty  set. 

S5-J  Each  member  of  B is  also 
a member  of  U. 

55-K  Yes  * Each  person  that 
is  a registered  voter 
living  in  Ontario  is 
a member  of  both  set 
A and  set  B and  each 
member  of  both  set  A and 
set  B is  a registered 
voter  living  in  Ontario. 

55-L  The  portion  of  the  diagram 
that  represents  A/^B  has 
both  horizontal  and  verti- 
cal shading. 

S5-M  The  set  of  all  registered 
voters  living  in  Quebec. 

S5-N  Some  examples  are:  The 

set  of  natural  numbers  less 
than  10,  the  set  of  natural 
numbers  greater  than  10, 
the  set  of  odd  numbers 
less  than  10. 

S5-0  Their  intersection  is  not 
the  empty  set. 

85-?  Because  each  registered 
voter  living  in  Manitoba 
is  a Canadian  citizen  who 
is  a registered  voter. 

S5-Q  The  portion  of  the  diagram 
that  represents  set  B is 
completely  in  the  portion 
of  the  diagram  that  repre- 
sents set  A. 

S5-R  Yes  * The  portion  of  the 
diagram  that  represents 
A /IB  has  both  vertical  and 
horizontal  shading. 

85-S  Yes  * Because  each  member 
of  both  set  A and  set  B is 


a member  of  set  B,  and  each 
member  of  set  B is  a member 
of  both  set  A and  set  B. 

In  D13  the  portion  of  the 
diagram  that  represents 
AH  B is  shaded  in  the 
same  way  as  the  portion  of 
the  diagram  that  repre- 
sents B. 

85- J  Some  examples  are:  The 

set  of  boys  in  the  school 
band,  the  set  of  girls  in 
the  school  band,  and  the 
set  of  students  who  play 
clarinets  in  the  school 
band. 

86- [i  Each  set  described 

Sd-V  If  one  set  is  a subset  of 
a second  set,  the  inter- 
section of  the  tvro  sets  is 
the  first  set. 

Sd-W  The  intersection  of  a set 
with  itself  is  the  set  it- 
self. * The  common  members 
of  a set  and  itself  are  all 
the  members  of  the  set. 

86-X  Yes  * Since  each  member  of 
the  intersection  of  two 
sets  is  also  a member  of 
each  of  the  two  sets,  you 
know  that  the  intersection 
of  two  sets  is  a subset  of 
each  of  the  two  sets. 

Sd-Y  The  empty  set  * A set  and 
the  empty  set  have  no 
common  members. 


On  your  own 

86-\ 

{12, 

24} 

86-2 

{0, 

2,  4,  •••} 

86-3 

{ } 

86-11 

C = 

{0,  1,  2,  •••,  7} 

D = 

{5,  6,  7,  •••}. 

cn 

D = (5,  6,  7}. 

86-5 

c = 

{27}. 

D = {0,  1,  2,  •••,  34}. 
cnd=  {27}. 


86-e  C = (0,  1,  2,  •**,  6). 
D = {5,  6,  7,  •••}. 
cn  D = (5,  6}. 

86-7  C = (0,  1,  2,  •••,  7}. 
D = (12,  13,  14,  •••}. 
CD  D = { }. 


86-S 


Lesson  23 

86-k  Yes  * No 
86-B  Mr.  Cox 

86-C  Yes  * Yes  * Miss  Evans 
86-D  The  set  whose  members  are 
Mr.  Adams,  Miss  Evans,  . 

Mr.  Wilson,  Mr.  Cox  * Yes 
♦ No 

86- E  Sets  S and  M were  used  to 

furnish  the  members  for 
the  set  tabulated  in  D2. 

Each  teacher  that  is  a 
member  of  either  S or  M,  or 
of  both  S and  M,  is  a mem- 
ber of  (Mr.  Adams,  Miss 
Evans,  Mr.  Wilson,  Mr.  Cox}. 

87- ?  

S7-G  No  * (Mrs.  Robbins,  Miss 
Schroeder,  Mr.  Johnson, 

Mr.  Barnes,  Miss  Hansen, 

Mr.  Adams,  Miss  Evans, 

Mr.  Wilson} 

87-H  No  * (Mrs.  Robbins,  Miss 
Schroeder,  Mr.  Johnson, 
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Mr.  Barnes,  Miss  Hansen, 

Mr.  Adams,  Miss  Evans, 

Mr.  Cox) 

57-1  Yes  * Yes  * Yes  * Yes  * 8 

57-J  7 does  not  belong  to  either 

C or  D,  or  to  both  C and  D. 

9 does  not  belong  to  either 
C or  D,  or  to  both  C and  D. 
57-K  {5,  6,  8,  10) 

57-L  The  union  of  the  set  whose 
members  are  five,  ten  and 
the  set  whose  members  are 
six,  eight,  ten  equals  the 
set  whose  members  are  five, 
six,  eight,  ten  * Yes  * 
Because  {5,  10)  (J  {6,  8,  10) 
has  exactly  the  same  members 
as  {5,  6,  8,  10} 

57-M  Yes.  "{5,  10)  U {6,  8,  10)" 
and  "CUD"  are  different 
names  for  the  same  set. 

57-N  Yes  * Yes  * The  objects 

that  belong  to  either  D or 
C,  or  to  both  D and  C are 
the  same  as  the  objects  that 
belong  to  either  C or  D, 
or  to  both  C and  D.  This 
means  that  the  union  of  D 
and  C is  the  same  set  as 
the  union  of  C and  D. 
Therefore,  C UD  = DU  C 
is  a true  statement. 

55-0  {0,  1,  2,  •••,  5)  * (11) 

(9) 

5S-P  No  * Because  they  have  no 
common  members 

55-Q  No  Yes  * Yes  * 6 does 

not  belong  to  either  E or 
F,  or  to  both  E and  P.  0 
belongs  to  E.  11  belongs 
to  F. 

55-R  {0,  1,  2,  3,  4,  5,  11) 

No.  E U P has  7 members. 

55-S  Yes  * Yes 

55-T  Yes 

55-U  Yes 


55-V  {0,  1,  2,  •••,  10)  » 

{4,  5,  6,  •••) 

55-W  Yes  * No  * {0,  1,  2,  •••) 

* No 

55-X  Yes  * Yes 

55-Y  Yes  * 4,  5,  6,  7,  8,  9,  10 

55-Z  {4,  5,  6,  •••,  10)  * Yes  * 

Because  each  member  of 
KD  L is  also  a member  of 
K UL 

55-A  By  the  picture  of  the 

rectangle  and  its  interior 

* By  the  pictures  of  the 
circles  and  their  interiors 

55-B  Yes  * Yes 

55-C  Yes  * Because  there 
is  no  city  in  Canada 
that  is  located  both 
in  the  Prairie  Provinces 
and  in  Ontario 

55-D  Yes  * Because  the  union  of 
two  sets  contains  all  those 
objects  that  are  in  either 
of  the  two  sets,  or  in  both 
sets 

55-E  By  the  pictures  of  both 

circles  and  their  interiors. 
In  other  words,  by  all  of 
the  diagram  that  has  either 
horizontal  or  vertical 
shading 

55-F  Some  examples  are:  The 
set  of  even  numbers  less 
than  20,  and  the  set  of 
natural  numbers  greater 
than  20. 

S5-G  Each  union  is  a set  that 

contains  all  the  members  of 
A and  all  of  the  members  of 
a set  that  you  described. 

55-H  Yes 

55-1  The  members  of  A U B are 
all  the  cities  located  in 
the  Prairie  Provinces  and 
all  the  cities  that  are 
provincial  capitals  * 


By  the  portion  of  the 
diagram  that  has  hori- 
zontal shading  and 
the  portion  that  has 
vertical  shading  and 
the  portion  that  has 
both  horizontal  and 
vertical  shading 

55-J  Some  examples  are:  The  set 
of  even  numbers  greater 
than  6,  and  the  set  of 
counting  numbers  less  than 
20. 

89-K  Each  union  is  a set  that 

contains  all  the  members  of 
a set  that  you  described 
and  all  the  members  of  set  A. 

89-L  The  portion  of  the  diagram 
that  represents  set  B is 
completely  in  the  portion 
of  the  diagram  that  repre- 
sents set  A.  The  portion 
of  the  diagram  that  repre- 
sents set  B has  both  hori- 
zontal and  vertical  shading. 

55-M  Yes  * All  cities  in 

Alberta  are  located  in 
the  Prairie  Provinces  and 
so  each  member  of  B is 
also  a member  of  A. 

55-N  A U B is  the  set  of  all 
cities  either  in  Alberta 
or  in  the  Prairie  Provinces, 
or  both.  * By  the  portion  of 
the  diagram  that  has  either 
horizontal  shading  or 
vertical  shading,  or 
both 

55-0  Yes  * A contains  all  the 
cities  that  are  in  either 
A or  B,  or  in  both  A and 
B.  Since  A does  not  con- 
tain any  other  members,  A 
is  the  union  of  A and  B. 

55-P  Some  examples  are:  The 
set  of  odd  numbers  less 
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than  10,  and  the  set  of 
odd  numbers  greater  than 
1000. 

5S-Q  Set  A 

55-R  Their  union  is  the  same  as 
the  second  set. 

89-S  Yes  * Yes  * Yes  * Each 
member  of  A is  also  a 
member  of  AU  B.  There- 
fore A is  a subset  of 
A U B.  Each  member  of  B 
is  also  a member  of  A U B. 
Therefore,  B is  a subset 
of  A U B.  Each  member  of 
AH  B is  also  a member  of 
A U B.  Therefore,  AH  B 
is  a subset  of  A U B. 

89-J  The  given  set  * The  given 
set  contains  all  the  mem- 
bers that  are  in  the  given 
set  or  the  empty  set,  or 
both  the  given  set  and  the 
empty  set. 

S5-U  The  set  itself  * You  know 
that  the  union  of  two  sets 
cannot  contain  any  members 
that  are  not  in  either  set, 
or  in  both  sets.  You  also 
know  that  the  union  of  two 
sets  must  contain  all  the 
members  of  each  set. 
Therefore,  the  union  of  a 
set  with  itself  must  be  the 
set. 

89-\J  Each  of  the  sets  must  be 
the  empty  set. 

89-VI  The  two  sets  are  the  same 
set. 

On  your  own 

89-1  {bluebird,  crow,  hawk, 
owl,  eagle,  vulture} 

89- 2  (3,  5,  6,  9,  10,  12,  15} 

90- 3  (0,  1,  2,  •••} 

90-11  (1,  2,  5,  9} 

90-5  {0,  1,  2,  •••} 

90-6  (1,  5,  7,  9,  11,  13} 


90-7  C = (0,  1,  2,  •••,  6}. 

D=  (2,  3,  4,  •••}. 

Cn  D = (2,  3,  4,  5,  6}. 

C U D = {0,  1,  2,  •••}. 

90-8  C = (0,  1,  2,  •••,  16}. 

D = {15}. 

CD  D = {15}. 

CU  D {0,  1,  2,  •••,  16}. 
90-9  C = {9,  10,  11,  •••}. 

D = {0,  1,  2,  •••,  8}. 

Cn  D = { }. 

C U D = {0,  1,  2,  •••}. 
90-10  C = {14,  15,  16,  •••}. 

D = {14,  15,  16,  •••}. 

Cn  D = {14,  15,  16,  •••}. 

C U D = {14,  15,  16,  •••}. 
90-1 1 C = {0,  1,  2,  ••*,  13}. 

D = {13,  14,  15,  •••}. 

Cn  D = {13}. 

C U D = {0,  1,  2,  •••}. 
90-12  R = {0}. 

S = {5,  6,  7,  •••}. 

T = {0,  1,  2,  ••*,  5}. 

Rn  S n T = { }. 

R USUT  = {0,  1,  2,  •••}. 


90-13 


90-14 


90-15 


90-16 


90-17 


90-18 


Lesson  24 

90-A  X + 3 > 7.  6 + X < 14.  * 

{0,  1,  2,  ••*,  10}  * 

{x  I X + 3 > 7}  = 

{5,  6,  7,  •••,  10}. 
lx  1 6 + < 14}  = 

{0,  1,  2,  ••*,  7}. 

90-  B 

91- C  The  set  whose  members  are 

all  X such  that  x plus 
three  is  greater  than 
seven  and  six  plus  a:  is 
less  than  fourteen 

9i-D  5,  6,  7 

9i-E  Yes  * Yes.  {5,  6,  7} 
and  {x  ! :r  + 3 > 7 A 
Q + X < 14}  have  the  same 
members. 

9J-F  Yes  * Each  of  the  two  sets 
is  a solution  set  of  a 
compound  condition.  The 
two  compound  conditions 
consist  of  the  same  two 
simple  conditions.  There- 
fore, {x  I + 3 > 7 
A 6 + X < 14}  and  [x  I 
Q+x<  14  Ax+3>  7} 
have  the  same  members. 

91-3  

91-W  The  intersection  of  the 
solution  set  of  x plus 
three  is  greater  than 
seven  and  the  solution  set 
of  six  plus  X is  less  than 
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fourteen  is  the  set  whose 
members  are  five,  six, 
seven.  * Yes  * The  inter^ 
section  of  {x  1 x + 3 > 7} 
and  ix  1 6 + X < 14}  is 
the  set  whose  members  are 
5,  6,  7.  {5,  6,  7}  is  the 

set  whose  members  are  5,  6, 
7.  The  sentence  expresses 
a true  statement  because 
both  sets  are  the  same  set. 

92-1  Yes  * They  contain  exactly 
the  same  members. 

92-J  X is  less  than  nine  and 
X plus  two  is  less  tham 
eight.  * X < 9. 

X + 2 < 8. 

92-K  0,  1,  2,  3,  4,  5 

92-L  0,  1,  2,  3,  4,  5 * Yes 

92-M  0,  1,  2,  3,  4,  5 * Yes 

92-H  Sets  U,  A,  B and  sets 

like  AHB  and  A OB  that 
can  be  obtained  from 
U,  A,  B * The  picture  of 
the  rectamgle  and  its 
interior 

92-0  The  portion  of  the  diagram 
that  has  both  horizontal 
and  vertical  shading  * 

The  same  portion  of  the 
diagram 

92-P  Because  the  intersection 
of  the  solution  sets  of 
two  simple  conditions  con- 
tain those  members,  and 
only  those  members,  that 
are  in  both  solution  sets. 
Since  each  member  of  a 
solution  set  of  a condi- 
tion satisfies  the  con- 
dition, the  intersection 
of  the  solution  sets  of 
two  simple  conditions 
contain  those  members,  and 
only  those  members,  that 
satisfy  both  simple  condi- 


tions. Now  you  know  that 
the  solution  set  of  a 
compound  condition  that 
includes  "and"  also  con- 
tains those  members,  and 
only  those  members,  that 
satisfy  both  simple  con- 
ditions. Therefore,  the 
solution  set  of  the  com- 
pound condition  and  the 
intersection  of  the  solu- 
tion sets  of  the  simple 
conditions  are  the  same 
set. 

92-A  Yes 

92-B  Yes 

92-C  By  seeing  which  dots  are 

both  encircled  and  enclosed 
by  squares 

92- D  The  dots  that  are  encircled 

form  the  graph  of 

[x  1 X < 9).  The  dots  that 

are  enclosed  by  squares 

form  the  graph  of 

{x  1 X + 2 < 8).  The  dots 

that  are  both  encircled 

and  enclosed  by  squares 

form  the  graph  of 

{x  1 X < 9 A X + 2 < 8}. 

93- E 


93-?  The  portion  of  the  diagram 
that  has  both  horizontal 
and  vertical  shading.  In 
this  case  it  is  the  same 
as  the  portion  of  the 
diagram  that  represents  B. 

93-0  In  Dll,  the  dots  in  the 
graph  of  {x  1 X < 9}  are 
encircled.  The  dots  in 
the  graph  {x  | x < 9 A 
X + 2 < 8}  are  also  en- 
circled. In  the  Venn 


diagram  you  made  for  ex- 
ercise E,  the  portion  of 
the  diagram  that  repre- 
sents (x  1 X < 9}  should 
have  a certain  type  of 
shading.  The  portion  of 
the  diagram  that  repre- 
sents {x  1 X < 9 A 
X + 2 < 8}  should  also 
have  this  type  of  shading 
as  well  as  the  shading 
used  to  represent 
{x  1 X + 2 < 8).  * In  Dll, 
all  the  dots  that  are  en- 
closed by  squares  are  also 
encircled.  In  the  Venn 
diagram,  the  entire  por- 
tion that  represents 
(x  1 X + 2 < 8}  should 
have  both  kinds  of  shading 
used  in  the  diagram. 

93-)\  X is  less  than  two  and 
X plus  one  is  greater 
than  four.  * 0,  1 
93-\  None 
93-3  None 
93-Y.  { ] 

93-1  {0,  1,  2,  ••*}  * Yes 

93-H  Solutions  greater  than  8 
5y-N  {9,  10,  11,  •••}  * Yes 
93-0  The  solution  set  of 
X + 2 = 16 
93-P  {14} 

On  your  own 

93-\  (9,  10,  11,  12,  13} 

93-2  {10} 

93-3  { } 

55-11  {0,  1,  2,  ••*,  8} 

55-5  {15,  16,  17,  •••} 

55-6  {101,  102,  103,  •••} 

0123456789 

{6} 

93~8  0®  05353 0 53[aBB{iI3 
0123456789 
{3,  4,  5,  6,  7} 
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ffs-9  0 0 0 Q 0-e-e — Be  GIB 
0123456789 
{ ) 

5J-I0 


If  A and  B are  the  same 
set,  the  Venn  diagram 
should  be  similar  to  the 
one  below. 


54-13  Venn  diagram  of  exercise 
94-12 

54- 1 It  Venn  diagram  of  exercise 
94-11 

54-15  Venn  diagram  of  exercise 

93- 10 

54-16  Venn  diagram  of  exercise 

94- 12 

Keeping  Skilful 

54-1  18,228 

54-2  15,225 

54-3  76,296 

54->t  238,392 

54-5  249,920 

54-6  72,900 

54-7  131,  remainder  20 

54-8  64,  remainder  8 

54-9  208,  remainder  0 

54-10  379,  remainder  0 


54-11  47,  remainder  0 
54-12  22,  remainder  42 
54-13  345,  remainder  380 
54-|i|  307,  remainder  0 
54-15  F = {2,  3,  4,  •••)• 

G = {0,  1,  2,  S). 

F O G = {2,  3}. 

F UG  = {0,  1,  2,  •••}. 

54-16  F = {27}. 

G = (26,  27,  28,  •••). 

FH  G = {27}. 

F UG  = {26,  27,  28,  •••}. 
54-17  F = {7,  8,  9,  •••}. 

G = {0,  1,  2,  •••,  8}. 

FD  G = {7,  8}. 

FU  G {0,  1,  2,  ••♦}. 

54-18  F = {0,  1,  2,  ••*,  7}. 

G = {18}. 

FHG  = { }. 

FU  G = {0,  1,  2,  3,  4,  5, 

6,  7,  18}. 

54-19  F = {39}. 

G = {39}. 

FO  G = {39}. 

F UG  = {39}. 

54-20  F = {81,  82,  83,  ...}. 

G {6,  7,  8,  •••}. 

F O G = {81,  82,  83,  •••}• 

F OG  = {6,  7,  8,  •••}. 

Lesson  25 

54-A  Because  she  needed  10  ham- 
burger buns  for  lunch  and 
she  did  not  have  enough  * 
Yes 

54-B  Because  you  again  refer  to 
the  same  number,  the  number 
of  buns  she  could  have  had 
before  she  bought  more 
54-C  Yes 
54- D Yes 

54- E  Each  member  of  the  set 

satisfies  x + 6 > 12. 

55- F  No  * Because  you  know  that 

each  member  of 

[x  1 X + 6 > 12}  does  not 


satisfy  the  other  simple 
condition  for  the.  problem 
55-G  You  know  Mrs.  Ames  had 
fewer  than  10  hamburger 
buns  to  begin  with. 

55-H  {7,  8,  9} 

55-1  The  intersection 

55-J  Yes 

55-K  Yes  * Yes. 

55-L  Are  8 buns  fewer  than  10 
buns?  Yes.  If  Mrs.  Ames 
had  8 buns  and  bought  6 
more,  would  she  then  have 
more  than  12  buns?  Yes. 
This  verifies  8 buns  as  an 
answer.  Are  9 buns  fewer 
than  10  buns?  Yes.  If 
Mrs.  Ames  had  9 buns  and 
bought  6 more,  would  she 
then  have  more  than  12 
buns?  Yes.  This  verifies 
9 buns  as  an  answer. 

55-M  Yes  * The  number  that  can 
be  George's  record  for 
consecutive  push-ups 
55-N  Yes  * is  again  a variable 
for  the  number  that  can  be 
George's  record  for  con- 
secutive push-ups. 

55-0  x<UAx-l>  9. 

55-P  {11,  12,  13,  •••} 

{0,  1,  2,  •••,  13} 

55-Q  The  intersection 
55-R  {11,  12,  13} 

55-S  George's  record  can  be  11, 
12,  or  13  consecutive 
push-ups. 

55-T  Are  11  consecutive  push- 
ups fewer  than  14  consec- 
utive push-ups?  If 
George's  record  is  11 
consecutive  push-ups  and 
one  day  he  missed  this 
record  by  1,  did  he  still 
do  more  than  9 push-ups? 
Since  the  answer  to  each 
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of  these  questions  is  yes, 
11  push-ups  is  an  answer 
to  the  problem.  The  other 
two  answers  can  be  verified 
in  the  same  way. 

95-k  Yes  * Yes  * The  number 

greater  than  5 that  can  be 
added  to  6 so  that  the  sum 
is  less  than  16  * 

X > 5 A 6 + X < IQ. 

95-B  (0,  1,  2,  9}  * No 

95-C  6,  7,  8,  9 

95- D  {6,  7,  8,  9} 

96- E  s + 3 = 40  A s - 15  = 25. 

96-E  {37} 

55- G No 
96-H  { } 

On  your  own 

55-1  X,  the  number  of  model 
cars  Pete  can  have. 

X < 13  + 9 A X > 13,  or 
X < 9 + 13  A X > 13. 

(14,  15,  16,  •••,  21). 

From  14  through  21  model 
cars 

55-2  X,  the  number  of  years 
Bill’s  age  can  be  now. 
x + 3<21ax-5>9. 

{15,  16,  17). 

15,  16,  or  17  years 
55-3  x,the  number  of  magazine 
subscriptions  Henry  could 
have  sold  in  May. 

X < 25  A 62  + X > 81. 

{20,  21,  22,  23,  24). 

From  20  through  24  sub- 
scriptions 

55-4  X,  the  number  of  miles 

Mr.  Ray  could  have  driven 
last  week. , 

X < 1790  A X + 175  > 1900. 
{1726,  1727,  1728,  ••*, 
1789}. 

From  1726  through  1789 
miles 

55-5  X,  the  number  of  tomato 


plants  Mr.  Hill  could 
have  left  to  set  out. 

144  _ X > 96  A X > 12. 

{13,  14,  15,  •••,  47}. 

From  13  through  47  tomato 
plants 

55-6  X,  the  number  of  postage 
stamps  Mrs.  Johnson  could 
have  used,  x > 27  a 
60  - X > 24.  {28,  29,  30, 

••*,  35}.  From  28  through 
35  stamps 

55-7  X,  the  number  of  pairs  of 
overshoes  Mr.  Jones  could 
have  had  left. 

315  - X > 269  A X > 27. 
{28,  29,  30,  •••,  45}. 

From  28  through  45  pairs 
of  overshoes 
55-8  2950  + X = 4010  A 

3000  - X = 1940. 

{1060} 

55-9  X > 406(850)  A 

279,379  + X < 600,000,  or 
X > 850(406)  A 
279,379  + X < 600,000. 

{ } 

55-10  X > 5010  - 3465  a 
4276  + X < 5826. 

{1546,  1547,  1548,  1549} 
55-11  X > 68,068  - 187  A 
576  + X < 1000. 

{365,  366,  367,  ••*,  423} 
55-12  X + 1496  = 2130  A 
373  + X = 1000. 

{ } 

55-13  X - 9568  3627  A 

1708  + X = 14,903. 

{13,195} 

Applying  Mathematics 
57-1  X,  the  number  that  is  the 
difference  in  the  areas 
of  Lake  Huron  and  Lake 
Michigan. 

23,010  - 22,4000  = x. 
{610}.  610  square  miles 


57-2  X,  the  number  of  points 
Dan  could  have  scored 
during  the  last  three 
quarters  of  the  game. 

5 + X < 24. 

{0,  1,  2,  •••,  18}.  : 

From  0 through  18  points 
57-3  X,  the  number  of  votes 
cast  by  the  eighth  and 
ninth  grades  together. 

627  - 276  = X,  or 
276  + X = 627,  or 
X + 276  = 627. 

{351}. 

351  votes 

57-4  X,  the  number  of  coins  Joe 
could  have  had  at  first. 

98  - 19  > X. 

{0,  1,  2,  •••,  78}. 

From  0 through  78  coins 
57-5  X,  the  number  of  years 
Jim's  age  can  be. 

X - 13  < 6,  or 
X > 13  A X - 13  < 6. 

{14,  15,  16,  17,  18}. 

From  14  through  18  years 
old 

57-6  X,  the  number  of  tele- 
phones there  could  have 
been  in  Alberta  that 
year. 

166,629  + 122,205  < 
or  122,205  + 166,629  < x. 
{288835,  288836, 

288837,  ...}. 

288,835  telephones 
57-7  X,  the  number  of  years  that 
Janet's  age  can  be  now. 
x + 7>18ax  - 6<9. 

{12,  13,  14}. 

12,  13,  or  14  years  old 
57-8  X,  the  number  of  European 
coins  Dave  has. 

X - 9 = 17. 

{26}. 

26  European  coins 
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57-9  a:,  the  nuinber  of  pounds 

the  Discoverer  I satellite 
weighed. 

1700  - X = 1455. 

{245}. 

245  pounds 

57-10  X,  the  nuinber  of  history 
books  Miss  Jones  could 
have  had  before  she  ob- 
tained the  9 books. 
x<35ax  + 9>37. 

(29  , 30  , 31,  32  , 33  , 34). 
From  29  through  34  history 
books 

57-11  X,  the  number  that  could 
be  the  number  of  persons 
of  voting  age  who  did  not 
vote  in  the  federal  elec- 
tion. 5,701,000  + 

X < 8,402,000  or 
X + 5,701,000  < 8,402,000. 
{0,  1,  2,  ...,  2,  700,  999]. 
2,700,999  persons  of 
voting  age 

57-12  X,  the  number  of  feet  the 
length  of  the  aircraft 
carrier  can  be. 

X - 1031  < 71,  or 
X > 1031  A X - 1031  < 71. 
(1032,  1033,  1034,  •••, 

1101} . 

1101  feet 

57-13  X < 48  - 4 A 13  - X > 3. 

(0,  1,  2,  •••,  9} 

57-111  X < 243  - 195  A 64  + 

X > 112. 

{ } 

57-15  X < 137  + 48  A 
211  - X > 19,  or 
X < 48  + 137  A 
211  - X > 19. 

{0,  1,  2,  ••“,  184} 

57-16  X > 42(19)  A 124  + X > 912, 
or  X > 19(42)  A 124  + 

X > 912. 

{799,  800,  801,  •••} 


Checking  up 

Test  20 
98-\  (2,  4} 

55-2  (0,  1,  2,  3,  4,  5,  6} 

55-3  ( } 

55-4  {0,  1,  2,  3,  4,  5,  6} 

55-5  { } 

55-6  {3} 

55-7  (1,  3,  5} 

55-8  (1,  3,  5} 

55-9  {1,  3,  5} 

Test  21 
55-10 


55-11 


55-12 


55-13 


55-14 


55-15 


Test  22 
55-16  {0,  1, 
55-17  (4,  5, 


4,  5} 
-} 


55-18  (4,  5} 

55-19  . ..  . . . 

0123456789 

55-20  @@0000©0®@  ... 
0123456789 

^5-21  Bga-e-e-e-©  @ 0 ® • • • 

0123456789 

55-22  {0,  1,  2} 

55-23  From  the  graphs  for  98-21 

Lesson  26 

55-A  Plane  WXY  and  plane  RST. 
Remember  that  it  does  not 
matter  in  which  order  the 
letters  are  used  to  name 
a plane.  Plane  WXY,,  plane 
XWY,  plane  XYW,  plane  YWX, 
plane  WYX,  and  plane  YXW 
are  the  same  plane.  * Yes 

55-B  Yes  * Sets  that  have  no 
common  members  are  dis- 
joint sets. 

55-C  Yes  * Because  two  par- 
allel planes  have  no 
points  in  common  and  sets 
that  have  no  common  mem- 
bers are  disjoint 

55- D Photograph  F 

55-E  The  intersection  is  the 
empty  set. 

55-F  The  intersection  is  the 
empty  set. 

55-G  Plane  ABD  and  plane  ABC. 
Remember  that  you  can  use 
the  names  of  any  three 
points  in  a plane  to  name 
the  plane.  * Yes  * Yes 

100-H  If  a line  contains  two 
points  of  a plane,  the 
line  is  included  in  the 
plane.  Line  AB  contains 
points  A and  B of  plane 
ABC,  so  line  AB  is  inclu- 
ded in  plane  ABC.  Line 
AB  also  contains  points 
A and  B of  plane  ABD,  so 
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100-‘\ 


lOO^J 

100-K 

lOO-l 


100-H 


100-H 

100- k 
100-^ 

101 - C 


101-D 

101-E 

101-? 

101-K 


101-B 

101-C 

101-B 


line  AB  is  included  in 
plane  ABD. 

Yes.  Each  point  in  line 
AB  is  a common  member  of 
plane  ABC  and  plane  ABD. 

* Yes.  Geometric  figures 
that  have  common  members 
are  said  to  intersect. 
Photograph  C 
Line  AB 

One.  There  is  exactly 
one  plane  that  contains 
three  noncoil inear 
points.  * If  E was  a 
common  member  of  both  plane 
ABD  and  plane  ABC  then 
two  planes  would  contain 
the  three  noncoil inear 
points  A,  B,  and  E. 

Because  they  have  common 
members  * Because  the 
intersection  of  two 
planes  that  meet  is  a 
line  and  therefore  the 
three  points  must  be 
members  of  the  same  line 
The  intersection  is  line 


GH. 

The  empty  set 
{M} 

(Column  1,  top)  If  a 
line  contains  two  points 
of  a plane,  the  line  is 
included  in  the  plane.  = 

L 


(Column  1) 
(Column  1) 
(Column  1) 


Photograph  E 
Photograph  H 
Photograph  B 
* An  in- 


finite set  of  points  '*■ 
Yes 

Plane  EFG  ♦ Yes.  Plane 
EFG  includes  and 
(Column  1,  bottom)  Yes  * 
The  empty  set 
(Column  2)  Photograph  D 


(Column  2)  No  * No  * 
Parallel  lines  are  inclu- 
ded in  the  same  plane. 
Since  and/j  are  not 
included  in  the  same 
plane,  they  are  not  paral- 
lel. 

(Column  2)  Photograph  A 
No  * You  do  not  know 
whether  or  not  AB  and 
et)  are  included  in  the 
same  plaine  and,  there- 
fore, you  do  not  know 
whether  or  not  they  are 
parallel. 

The  empty  set  * The 
empty  set 

and  £5  are  skew  lines 
and  their  intersection  is 
the  empty  set. 

J02-J  and  ly  are  parallel. 
102-Y.  No  * No 
102-1  Point  S * No  * Yes 
102-H  It  is  the  set  containing 
just  one  point,  S.  * Yes 
J02-N  Photograph  G 
102-0  A set  containing  just 
one  point 
10 2-?  One 
On  your  own 
l02-\  Line  AG 
102-2  Line  AD 

102-Z  Plane  ABC  and  plane  ABD 
102-H  (A) 

102-B  Three 

102-0  Line  EF  and  line  AB,  as 
well  as  line  DE  and  line 
AB,  are  pairs  of  skew 
lines. 

102-7  Line  DE  and  line  AF  could 
be  a pair  of  parallel 
lines. 

102-B  {A} 

1 02- 9 Line  AB 
i05-IO  {R,  T) 


101-E 

101-? 

101-0 

101- H 

102- \ 


103-\\  {J} 

103-\2  {} 

103-\3  The  set  of  all  points  be- 
tween points  R and  T 
105-14  {} 

105-15  {} 

105-16  £3 

105-17  See  the  drawing  below. 

intersects  circle 
R in  one  point.  To 
sketch  a line  that  inter- 
sects the  circle  in  just 
one  point,  you  may  locate 
that  point  anywhere  in 
the  circle.  * jg,  2 inter- 
sects circle  R in  two 
points.  To  sketch  a line 
that  intersects  the  cii^ 
cle  in  two  points,  you 
may  locate  those  points 
anywhere  in  the  circle. 


105-18  See  the  drawing  below.  * 
You  may  make  a sketch  of 
any  line  that  intersects 
the  circle  in  two  points. 
Then  you  may  make  a 
sketch  of  any  other  line 
that  intersects  the  cir- 
cle in  two  points  and  is 
parallel  to  the  first 
line. 


105-19  Yes  * {} 
105-20  No  * {Y} 
105-21  One  * No 
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103-22  See  the  drawing  below. 

* You  may  locate  point 
S anywhere  in  circle  R. 

* (SI 


103-23  See  the  drawing  above. 

You  may  locate  M and  N 
anywhere  in  circle  R.  ' 
{M.  N) 

103-2^  {T} 

Keeping  Skilful 
103-\  {1,  3] 

103-2  {5,  7,  9,  11) 

103-3  {1,  3,  5,  7,  9,.  11} 

103-^  (7) 

103-5  {1,  3,  5,  7} 

103-6  { 11) 

103-7  (9) 

103-6  {3) 

103-9  {3,  5,  7,  9,  11) 

103-\0  (7) 

105-11  {1,  3,  5,  7,  9} 

105-12  {1,  3,  5,  7} 

105-13  {1,  3,  5,  7,  9,  11) 

105-14  {1,  3,  5,  7,  9) 

105-15  {1.  3,  5,  7,  9,  11) 

105-16  { ) 

105-17  {1827) 

105-18  {0,  1,  2,  ....  15) 

105-19  (9,  1,  2,  34991) 

105-20  {0) 

105-21  {0,  1,  2,  8) 

105-22  {13093) 

105-23  {58,  59,  60,  ...) 

105-24  {9) 

105-25  {0,  1,  2,  ...) 

105-26  {0} 

105-27  {12,  13,  14) 

105-28  {28,  29,  30,  ...,  37) 
105-29  {0,  1,  2,  16) 


103-30 

{39,  40, 

41,  ...,  123) 

155-31 

{12,  13, 

14} 

103-32 

{1135,  1136,  1137,  ..., 
1142) 

103-33 

{319) 

J05-34 

{ ) 

155-35 

{19} 

103-36 

{93,  94, 

95,  ...) 

Lesson 

27 

104-k 

Yes  * Yes  * A is  not  be- 

tween  T 

and  U.  A is  not 

between 

R and  S. 

154- B 

Yes  * Ye 

s 

104-0 

The  set  ^ 

of  points  that 

contains 

A and  all  the 

points  i 

n the  line  to 

the  left  of  A 

104-9 

C,  E,  G, 

I 

104-5 

A * B 

104-? 

The  symbol  reminds  you 

that  a ray  extends  end- 

lessly in  one  direction. 

104-6 

Ray  CD, 

ray  EF,  ray  GH, 

ray  IJ  =* 

= S,  EF,  gS,  IJ 

155-H 

No  * Each  ray  extends 

endlessly  in  one  direc- 
tion. 

155-1 

The  set  of  points  con- 

sisting of  Q and  all 

points  in  to  the  left 

of  Q 

155-J 

P * Q 

155-K 

No  * They  do  not  contain 

the  same  points.  They 

have  different  endpoints 

and  extend  in  opposite 

directions. 

155-L 

Segment  PQ 

155-M 

Yes  * Each  ray  consists 

of  P and  all  points  in 

to  the  right  of  P. 

155-N 

Ray  PS 

105-k 

^ and  eS  * and  HG 

105-6 

The  set 

that  contains  all 

the  points  in  together 
with  all  the  points  in 
ED.  The  set  that  contains 
all  the  points  in  H?  to- 
gether with  all  the  points 
in  M. 

105-C  For  the  angle  represented 
at  the  left,  the  sides  are 
^ and  M and  the  vertex 
is  B.  For  the  angle  rep- 
resented in  the  middle, 
the  sides  are  E?  and  ^ and 
the  vertex  is  E.  For  the 
angle  represented,  at  the 
right,  the  sides  are  M 
and  and  the  vertex  is  H. 

105-D  Yes  * Each  point  contained 
in  a side  of  an  angle  is 
also  contained  in  the  angle. 

105-E  Yes.  The  vertex  of  an 
angle  together  with  two 
other  points,  a point  in 
each  side  of  the  angle  are 
noncollinear  points.  Any 
three  noncollinear  points 
are  contained  in  the  same 
plane.  Since  this  plane 
contains  two  points  of 
each  side,  both  sides  are 
included  in  the  plane.  * 
Yes 

105-?  No  * No  * Since  the  sides 
of  an  angle  are  rays,  and 
a ray  extends  endlessly  in 
one  direction,  you  cannot 
say  that  one  side  of  an 
angle  is  longer  than  the 
other  side  or  that  one 
angle  has  longer  sides  than 
another  angle. 

105-6  The  symbol  reminds  you  that 
an  angle  is  the  union  of 
two  rays  that  have  a common 
endpoint  but  that  do  not 
form  a line. 

loe-n  Yes 
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106-\  ZDEF  and  ZFED.  ZGHI  and 
ZIHG 

106-J  No  * They  have  different 
vertices  and  different 
sides. 

106- k S 

106-B  A * ® 

106-C  Yes 

106- D  ZGFH  and  ZHFE.  ZKJL  and 

ZIJL 

107- E  ZHFG  * ZKJL  * ZEFH  * ZIJL 

107-F  You  know  that  if  AB  - CD, 

then  ro  - AB.  In  the 
same  way,  if  ZABC  - ZDEF, 
then  ZDEF  = ZABC. 

107-(3  You  know  that  if  AB  - CD 
and  = EF,  then  AB  = EF. 
In  the  same  way  if  ZGHI  - 
ZJKL  and  ZJKL  S'  ZMNO,  then 
ZGHI  ^ ZMNO. 

107-H  Yes.  ZABD  and  ZDBC  have 
a conunon  vertex  and  a 
common  side  and  the  sides 
that  are  not  common  form 
a line.  ♦ ZDBC  * ZABD 

107-\  ZTSR  * Yes  * Yes  Each 
angle  of  a linear  pair 
is  a supplement  of  the 
other  angle  of  the  pair. 

A right  angle  is  congruent 
to  its  supplement  eind  an 
angle  that  is  congruent 
to  its  supplement  is  a 
right  angle. 

10 7- J The  drawings  below  il- 

lustrate how  the  picture 
of  either  one  of  the  rays 
may  be  extended  to  make 
a sketch  of  the  supple- 
ment of  ZMNO#*  Yes.  A 
right  angle  is  congruent 
to  its  supplement. 


107- K  R?,  ’S,  * ZCRF, 

ZFRD,  ZDRE,  ZERO 

108- L  Hold  two  pencils  so  that 

they  touch  each  other  as 
shown  below. 

A 


108-H 

There  are  many  pairs  of 
objects  in  your  classroom 
that  suggest  perpendicular 
lines.  Examples  are  the 
hands  of  a clock  at  three 

o'clock  and  a window  frame 

On  your  own 

108- \ 

True  statement 

108-2 

False  statement 

108 -Z 

True  statement 

105-4 

False  statement 

108 -S 

False  statement 

108-S 

True  statement 

108-7 

True  statement 

108 -S 

Yes  * Yes 

108-9 

The  sides  of  ZAOC  are ^ 
and  OA.  The  vertex  is  0. 

105-10 

The  sides  of  Z.COB  are  5^ 
and  The  vertex  is  0. 

i05-l| 

Yes  * Yes 

i05-l2 

You  must  know  whether  or 

not  the  sides  that  are 

not  common  form  a line. 

i05-l3 

Q * ffi 

105- |l^ 

Yes  * Yes 

J05-15 

ZLQN  and  ZNQK,  ZNQK  and 
ZKQM,  ZKQM  and  ZMQL  * 

The  common  side  of  ZNQK 
and  ZKQM  is  M.  The 
common  side  of  ZKQM  and 
ZMQL  is  S. 

105-16 

Yes  * ZQVW  and  ZQVU 

J05-17 

ZRVU 

108- 18 

ZQVU 

i05-l9 

ZQVW  and  ZQVU 

108-7D 

Yes  * Yes  * Yes 

108-2\ 

ZIRH  and  ZHRJ 

Lesson 
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109-k 

Three.  Each  pair  of  points 
determines  one  segment. 

109-9 

Yes  * The  union  of  three 
sets  contains  all  the 
objects  that  belong  to  the 
three  sets. 

109-C 

Yes 

109-D 

Side  AB,  side  BC,  side  AC 
* Vertex  A,  vertex  B,  ver- 
tex C 

109-E 

No  * There  is  exactly  one 
plsuie  that  contains  three 

noncollinear  points. 
Therefore*,  all  three  ver- 
tices of  a triangle  are  in 
only  one  plane.  Since  a 
line  that  contains  two 
points  of  a plane  is  in- 
cluded in  that  plane,  the 
sides  of  a triangle  are 
included  in  plane  deter- 
mined by  the  vertices. 

109 -E 

Yes  * Yes  * Only  one 
triangle  is  determined  by 
three  noncollinear  points 
and  it  does  not  matter  in 
which  order  you  use  the 
names  of  these  points  to 
name  the  triangle. 

109-9 

No  * ZABC  contains  points 
that  are  not  members  of 

AABC. 

110-k 

GH  > GI  is  a true  state- 

ment. * None 

110-9 

Yes  * AMNO 

110-9 

AMNO 

110-9 

AGHI 

110-E 

AJKL  and  AMNO 

110-E 

AMNO 

110-9 

Yes  * A triangle  that  has 
three  congruent  sides  must 
have  two  congruent  sides. 
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110-W  Yes  * Each  equilateral 
triangle  is  also  an 
isosceles  triangle. 

110-\  No  * Those  isosceles 

triangles  with  only  two 
congruent  sides  are  not 
members  of  the  set  of  all 
equilateral  triangles. 

JiO-J  See  the  drawings  below. 


Equilateral  Isosceles  Scalene 
triangle  triangle  triangle 


110-Y. 

— 

llO-l 

Yes.  A triangle  with  one 
right  angle  is  a right 
triangle. 

ilO-M 

No.  WXYZ  is  not  a triangle. 

JU-N 

Any  figure  that  has  more 
than  one  right  angle  is 
not  a triangle. 

111-0 

A right  triangle  may  be 
an  isosceles  triangle. 

* A right  triangle  can 

not  be  an  equilateral 
triangle. 

111-?  See  the  diagram  below. 

* A n B is  the  set  of 
all  equilateral  triangles. 


iii-Q  See  the  diagram  above. 

* B n C is  the  empty  set. 

111-R  C n D is  the  set  of  all 
scalene  triangles  having 
one  right  angle. 

111-k  

111-B  Yes  * Yes 

111-0  Yes  * Yes 

lll-D  If  AUK  = ALMN  is  a true 

statement,  then  ALMN  = 
AUK  is  a true  statement. 


111-E  If  one  triangle  is  con- 
gruent to  a second  tri- 
angle, and  the  second 
triangle  is  congruent  to 
a third  triangle,  then 
the  first  triangle  is 
congruent  to  the  third 
triangle.  Therefore, 
AUK  = AOPQ  is  a true 
statement. 

111-?  The  drawing  below  may  be 
used  to  illustrate  that 
the  three  sides  of  one 
triangle  need  not  be 
congruent  to  the  three 
sides  of  the  other. 


A Bp  ^ 


ZABC  = ZDEF.  ZACB  - ZDFE. 
ZCAB  = ZFDE. 

111- 0  The  three  angles  of  one 

triangle  are  congruent 
to  the  three  angles  of 
the  other  triangle. 

On  your  own 

112- \  3 * A triangle 

112-1  See  the  sketch  below. 

You  may  locate  R,  S,  and 
T anywhere  in  the  plane 
suggested  by  your  paper 
as  long  as  they  are  non- 
collinear.  * Sides  are 
W>,  ST,  and  W.  * Ver- 
tices are  R,  S,  and  T. 


112-^  Yes 
112-5  Yes 


112-6  No 

112-7  Yes  * No  * A triangle 

with  two  congruent  sides 
is  an  isosceles  triangle. 
Since  only  two  sides  are 
congruent,  the  triangle 
is  not  an  equilateral 
triangle. 

112-S  ZEFD  - ZFDE  is  a true 
statement. 

112-Q  Yes  * Yes  * A triangle 
with  three  congruent 
sides  is  both  an  equila- 
teral triangle  and  an 
isosceles  triangle. 

112-10  ZHIG  = ZIGH  is  a true 

statement.  * ZiGH  = ZGHI 
is  a true  statement.  * 
ZHIG  = ZGHI  is  a true 
statement. 

112-\\  Yes  * A triangle  with  no 
two  sides  congruent  is  a 
scalene  triangle. 

112-\2  ZKU  - ZLJK  is  a false 

statement.  * ZLJK  - ZJKL 
is  a false  statement.  * 
ZKLJ  - ZJKL  is  a false 
statement. 

112-\Z  See  the  diagram  below. 

* [ } 


iJ2-l4  No  * It  is  impossible  for 
an  equilateral  triangle  to 
have  a right  angle. 

112-15  See  the  drawing  below. 


112-16  Yes  * Isosceles 
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112-\7  See  the  drawing  below. 


O P 

ii2-l8  Yes  * A right  triangle 
ii2-l9  See  the  drawing  below. 
* No 


112-20 

See  the  drawing  above. 

* No 

112-21 

Ho 

112-12 

ARST  = AUVW. 

112-2Z 

Yes 

112-2^ 

ARST  = AXYZ  is  a true 

statement. 

112-2S 

BD  = EG,  ZCDB  = ZFGE, 
and  ZDBC  - ZGEF  are  true 

statements. 

112-2Z 

EG  = HJ,  PE  = TH,  and 

ZGEF  - ZJHI  are  true 

statements. 

Lesson 
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113-k 

None  * Because  there  is 
no  point  in  between 

A and  B 

113-Z 

One  * Because  there  is  a 
point  in  between  B and 
C 

113-C 

Interior  of  circle  R. 

Exterior  of  circle  R. 

113-D 

Yes  * R 

113-E 

A line  * The  circle  * 

The  circle 

113-F 

The  empty  set 

113-Q 

The  entire  plane  that 
includes  the  circle 

113-H 

E 

113-\ 

Yes  * Yes  * Each  point 
in  ray  KJ  is  also  in  line 
KJ.  Each  point  in  ray 

KL  is  also  in  line  KL. 

Ji5-J  Yes  * By  pictures  of  hoi^- 
izontal  lines 

ii5-K  By  the  portion  of  the 

drawing  that  has  pictures 
of  both  horizontal  and 
vertical  lines 

114-1  M * R and  N * J,  K,  L 

114-\k  The  intersection  con- 
tains one  point. 

ii4-N  Triangle  ADP  * 3 * 3 

114-^  Angle  DAP  * Angle  ADP  * 
Angle  APD 

114-?  Point  V ♦ Point  V 

lU-Q  Point  V ♦ A,  D,  P 

114- J(  The  intersection  con- 

tains one  point. 

115- S  The  empty  set 

115-J  The  entire  plane  that 

includes  the  triangle 

115-k  Yes  * A geometric  figure 
all  of  whose  points  are 
coplanar  is  called  a 
plane  f igure. 

115-1  No  * No  * Yes  * Yes  * 

To  make  a sketch  of  a 
segment,  you  do  not 
start  and  finish  at  the 
same  place.  The  same  is 
true  when  you  make  a 
sketch  of  an  angle.  To 
make  a sketch  of  either 
a triangle  or  a circle, 
you  need  not  lift  your 
pencil  from  the  paper, 
you  will  not  cross  a 
pencil  mark  that  you 
have  already  made,  and 
you  will  start  and  fin- 
ish at  the  same  place. 

115-C  Each  figure  represented 
in  G,  H,  J,  and  L intei^- 
sects  itself.  To  make 
a sketch  of  the  figure 
represented  in  either  I 
or  K,  you  do  not  start 
and  finish  at  the  same 
place. 


115-D  Two.  The  simple  closed 
curve  is  the  boundary 
of  each  of  these  regions. 

115-E  It  is  not  a simple  closed 
curve,  not  an  angle,  and 
not  a line,  because  each 
of  these  figures  separates 
the  plane  into  two  regions. 

115-F  The  intersection  contains 
at  least  one  point. 

1J5-G  The  empty  set  * The  empty 
set 

115- \\  The  entire  plane  that  in- 

cludes the  simple  closed 
curve 

116- \  Yes 

116-6  Two 

116-K  Yes  * A triangle  is  a 

simple  closed  curve  that 
is  the  union  of  segments 
and  therefore  is  a poly- 
gon. 

116-1  The  vertices  are  A,  B,  C, 

D,  E.  The  sides  are  /6, 

Be,  CD,  DE,  EA.  * The 
vertices  are  P,  G,  H,  I, 

J,  K.  * The  sides  are  FG, 
GH,  HI,  IJ,  jiT,  P. 


116-H 

T * A,  B,  C,  D,  E,  F,  G, 
H,  I,  J,  K 

116-H 

n,  m,  NR,  RL 

On  your 

own 

ll6-\ 

F and  H 

116-2 

A,  B,  C,  D 

116-Z 

F 

ll6-\i 

J 

116-S 

{C,  D} 

ii6-e 

A,  B,  C,  fD,  E,  K 

116-7 

F 

116-Z 

A,  B,  G,  H,  K,^ 

117-9 

H / f 

ll7-[0 

C,  D,  E,  fY 

ll7-l\ 

Six  * M,  rf,  CD,  DE,  EF, 
FA  1 

ll7-\2 

ZABC,  ZBCD,  ZCDE,  ZDEF, 
ZEPA,  ZFAB 

42 
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ii7-l3  {M,  N) 
ii7-l4  T 
ii7-l5  None 

ll7-\6  A,  B,  C,  D,  E,  F,  M,  N 

ii7-17  S,  T,  C,  D,  R 

Ji7-I8  A,  B,  E,  F,  S,  R 

Ji7-19  None  * Yes 
Il7~20  One 
Keeping  Skilful 

Ji7-1  See  the  drawing  below. 

You  may  locate  W any- 
where in  the  plane. 


117-2  See  the  drawing  above. 

You  may  locate  S any- 
where in  the  circle. 

117-3  See  the  drawing  for 

117-1.  You  may  locate 
G anywhere  in  the  in- 
terior of  circle  ¥.  You 
may  locate  F anywhere 
in  the  exterior  of 
circle  ¥. 

117-4  {I  1 W = ¥S].  U = 
plane  S¥G. 

117-5  {I  1 W < ¥S}.  U = 
plane  S¥G. 

117-6  {X  \ m >W>}.  U = 
plane  S¥G. 

117-7  The  intersection  con- 
tains the  one  point  in 
circle  ¥ that  is  between 
F and  G. 

11 7-8  B < AC. 

117-9  AB  > AC. 

117-10  ^ - AC.  This  is  also 

a special  case  where 
one  segment  has  two 
names.  Because  AB  and 
AC  name  the  same  seg- 
ment, AB  = AC  is  a true 
statement . 


117-11 

Six 

Checking  up 

Test  23 

ll8-\ 

vertex 

118-2 

isosceles 

118-3 

seal ene 

115-4 

line 

115-5 

triangle 

118-6 

parallel 

115-7 

ray 

Test  24 

115-8 

meet,  or  intersect 

118-3 

compound  condition 

115-10 

Venn 

115-1 1 

set  A 

110-12 

skew 

110-13 

ABCDE 

110-14 

no,  or  zero 

110-15 

subset 

110-16 

two 

Test  25 

ll9-\7 

(d)  n 

110-18 

(b)  A 

110-19 

(c)  are  parallel 

110-20 

(c)  KJ  uB. 

110-21 

(a)  the  supplement  of 

110-22 

(b)  segments 

110-23 

(c)  1 

Test  26 

110-24 

ray  AE  and  ray  AC 

110-25 

ray  AC 

110-26 

Angle  GAE 

110-27 

Angle  BAE 

110-28 

Angle  BAG,  angle  GAC, 

angle  CAF,  angle  FAB 

110-29 

{R} 

110-30 

{D,  K} 

110-31 

{ } 

110-32 

V and  L 

Test  27 

120-33 

{8,  9,  10,  ...,  14} 

120-34 

{13,  14,  15,  16} 

120-36 

{0,  1,  2,  ...,  10} 

120-36 

{7,  8,  9,  ...,  24} 

120-37 

{8,  9,  10,  ...} 

120-38 

{ } 

120-39  (0) 

120-40  { } 

Test  28 

120-41  X,  number  of  points  Jerry 
SCO red. 

X > 18  A X < 18  +9. 

{19,  20,  21,  ...,  26}. 

From  19  through  26  points 
120-42  X,  number  of  old  pennies 
Pat  had  before  he  sold 
15  to  Harold. 

X < 75  A X - 15  > 47. 

{63,  64,  65,  ...,  74). 

From  63  through  74  pennies 
120-43  X,  number  of  books  Ray 
• read  during  the  summer. 

X < 19  A X + 9 > 26. 

{181. 

18  books 

120-44  X < 78  A X > 19  + 31. 

{51,  52,  53,  ...,  77} 
120-45  X < 9 A 15  + X > 20. 

{6,  7,  8} 

120-46  X < 26  A 347  - X > 315. 

{0,  1,  2,  ..., 

120-47  X > 13  A 98  + X < 111. 

{ } 


Checking  up 

Test  29 

120-1 

true 

120-2 

infinite 

120-3 

circle  or 

sphere 

120-4 

line 

120-5 

subset 

120-6 

plane 

120-7 

coll inear 

120-6 

endpoints 

120-3 

universe 

Test  30 

120-10 

{1,  2} 

120-11 

{1,  3,  4, 

5,  6,  7,  8,  9 

10} 

120-12 

{10} 

120-13 

{7.  8,  9, 

10} 

120-14 

{2,  3} 

120-15 

{5,  6,  7, 

8,  9,  10} 

Responses 

for  pages 
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120-\% 

11,  2,  3,  9) 

122-0 

No  * The  open  sentence  in 

123-? 

B,  H,  K 

Test  31 

D2  expresses  a condition. 

123-(i 

(Paris,  France),  (Ottawa, 

120-\7 

(c)  an  equation 

not  a statement.  A con- 

Canada), (Madrid,  Spain) 

120-18 

(b)  a condition  for  in- 

dition is  neither  true 

123-R 

The  symbol  (Paris,  Norway) 

equality 

nor  false. 

is  read  "The  ordered  pair 

i2i-l9 

(b)  variable 

122-0 

Two  * One 

whose  first  component  is 

121-20 

(a)  a finite  set 

122-L 

Because  Paris  is  a member 

Paris  and  whose  second 

121-21 

(a)  point 

of  set  A and  the  members 

component  is  Norway.  " 

Test  32 

of  set  A are  to  be  used 

The  symbol  {Paris,  Norway] 

121-22 

X,  number  of  golf  balls 

as  replacements  for  m * 

is  read  "The  set  whose 

Phil  had  before  he  found 

Because  Spain  is  not  a 

members  are  Paris,  Norway.  " 

the  7. 

member  of  set  A 

* (Paris,  Norway)  is  an 

X + 7 = 23. 

122-F 

Conditions  do  not  express 

ordered  pair  having  two 

{161.  16  golf  balls 

either  true  or  false  ideas, 

components  while  {Paris, 

121-23 

X,  number  of  autographs 

122-0 

Because  Spain  is  a member 

Norway]  is  a set  having 

that  Betty  has. 

of  set  B and  the  members 

two  members. 

X - 57  = 24. 

of  set  B are  to  be  used 

123-k 

X and  y 

{81}.  81  autographs 

as  replacements  for  n * 

123-8 

— 

121-2^ 

X,  number  of  picture 

Because  Paris  is  not  a 

124-0 

Two 

postcards  Joyce  had  be- 

member of  set  B 

124-0 

Yes 

fore  she  mailed  the  17. 

122-H 

No  * The  sentence  in  D4 

124-5 

— 

X > 21  A X - 17  < 9. 

expresses  a condition, 

124-5 

For  the  statement  2 < 4, 

{22,  23,  24  , 25). 

not  a statement.  A con- 

(2, 4)  was  used  to  make 

From  22  through  25  post- 

dition is  neither  true 

replacements.  Similar 

cards 

nor  false. 

replacements  were  made 

121-25 

43  + X > 51. 

122-\ 

Yes 

for  each  of  the  other 

{9,  10,  11,  ...} 

122-J 

Yes  * No 

statements  expresses  in 

121-25 

X > 5 A 24  - X > 13. 

123-K 

Set  A 

D9. 

{6,  7,  8,  9,  10] 

123-1 

Set  B 

124-0 

1 < 2,  1 < 4,  1 < 6,  2 < 

121-27 

X < 300  - 172  A 280  + 

122-M 

— 

4,  2 < 6,  3 < 4,  3 < 6, 

X > 355. 

122-N 

Yes  ^ Yes 

4 < 6.  * (1,  2),  (1,  4), 

{76,  77,  78,  ...,  127] 

122-0 

A - (Paris,  Norway). 

(1,  6),  (2,  4),  (2,  6), 

B - (Paris,  France). 

(3,  4),  (3,  6),  (4,  6) 

Test  33 

C - (Paris,  Spain). 

124-H 

X + X = 4 has  one  variable. 

121-28 

190  121-34  15 

D-  (Paris,  Canada). 

X + y = 4 has  two  variables. 

121-20 

1368  121-35  109 

E - (Ottawa,  Norway). 

* X + X = 4 requires  you 

121-30 

10,664  121-36  85 

F - (Ottawa,  France). 

to  find  a number  which 

121-3\ 

288,687  121-37  820 

G - (Ottawa,  Spain). 

added  to  itself  gives  a 

121-32 

80,730 

H - (Ottawa,  Canada). 

sum  of  4.  x+y=4  re- 

121-33 

47 

I - (Madrid,  Norway). 

quires  you  to  find  any  two 

J - (Madrid,  France). 

numbers  whose  sura  is  4. 

Lesson 

30 

K - (Madrid,  Spain). 

On  your  own 

122-k 

{Paris,  Ottawa,  Madrid] 

L - (Madrid,  Canada). 

124-i 

(Robert  Louis  Steven- 

122-8 

{Norway,  France,  ^ain. 

* The  name  of  the  re- 

son, Treasure  Island) 

Canada] 

placement  for  m 

124-2 

(Mary,  guitar) 

124-3 

(150,  8 P.M.) 
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124-^  (Larry,  141) 

124-^  (1,  13) 

124-^  6+2=5.  6 + 2 = 10. 

6 + 2 = 15.  6 + 4 = 5. 

6 + 4 = 10.  (T)  6 + 4 = 

15.  6 + 6 = 5.  6 + 6 = 

10.  6 + 6 = 15. 

124-7  2 + 5 < 5.  2 + 5 < 10. 

(T)  2 + 5 < 15.  (T)  4 + 

5 < 5.  4 + 5 < 10.  (T) 

4 + 5 < 15.  (T)  6 + 5 < 

5.  6 + 5 < 10.  6 + 5 < 

15.  (T) 

124-8  2 + 4 = 5.  2 + 4 = 10. 

2 + 4 = 15.  4 + 4 = 5. 

4 + 4 = 10.  4 + 4 = 15. 

6 + 4 = 5.  6 + 4 = 10. 

(T)  6 + 4 = 15. 

124-9  5 > 2 + 1.  (T)  10  > 2 + 

1.  (T)  15  > 2 + 1.  (T) 

5 > 4 + 1.  10  > 4 + 1. 

(T)  15  > 4 + 1.  (T)  5> 

6+1.  10  > 6 + 1.  (T) 

15  > 6 + 1.  (T) 

124-10  (1,  3),  (4,  12),  (3,  9), 

(2,  6),  (8,  24) 

124- 11  (8,  5),  (21,  18),  (12,  9), 

. (32,  S),  (4,  1) 

Applying  mathematics 

125- 1  X,  number  of  dollars  Miss 

Larson  withdrew  from  her 
savings  account. 

1405  - X = 890. 

{5151.  $515 

125-2  X,  number  of  points  Leo 
SCO red. 

X + 17  < 32,  or  17  + X < 
32. 

{1,  2,  3,  ...,  14). 

From  1 through  14  points 
125-3  X,  number  of  new  dinner 
plates  the  restaurant 
owner  bought. 

X < 150  A 315  + X > 434. 
{120,  121,  122,  ...,  149], 
From  120  through  149 


125-4  X,  number  of  handbills 
Charles  had  to  deliver. 

X - 117  < 43. 

{117,  118,  119,  ...,  159}. 
159  handbills 

125-5  X,  number  of  buttons 

Susan  had  collected  be- 
fore her  aunt  gave  her  18. 
X + 18  = 205. 

{187}. 

187  buttons 

125-6  X,  number  of  miles  Mr. 

Foster  drove  the  second 
week. 

547  + X > 913. 

{367,  368,  369,  ...}. 

367  miles 

125-7  X,  number  of  private 
pilots  in  Canada. 

X - S48  = 6495. 

{9043}. 

9043  private  pilots 
125-8  X,  number  of  suits  the 
merchant  had  before  he 
sold  the  89. 

X > 210  A X - 89  < 131. 
{211,  212,  213,  ...,  219}. 
From  211  through  219  suits 
125-9  X,  number  of  cents  Walter 
spent. 

92  - X > &4. 

{1,  2,  3,  ...,  57}. 

From  1 through  57  cents 
125-10  X,  number  of  years  that 
is  Mr.  Roberts’  age  now. 

X - 9 < 39  A X + 15  > 56. 
{42,  43,  44,  ...,  47}. 

From  42  through  47  years 
old 

125-1  I X,  number  of  automobiles 
registered  in  1923. 
1,193,847  - X = 680,772. 
{513075}. 

513,075  automobiles 
125-12  X,  number  of  degrees  that 


was  the  temperature  at  10 

A.  M. 

71  - X < 16  A X < 60. 

{56,  57,  58,  59}. 

From  56  through  59  degrees 
125-13  62  - X > 53. 

{0,  1,  2,  3,  ...,  8} 

125-14  x-  39  = 27  a39  + x=  105. 
{66} 

125-15  148(203)  = x. 

{30044} 

125-16  X < 49  + 86. 

{0,  1,  2,  ...,  134} 

125-17  7224  + x > 7401. 

{178,  179,  180,  ...} 

125-18  < 13(18)  A 76  + X > 295. 

{220,  221,  222,  ...,  233} 

125- 19  X > 75  A 3212  _ x > 3137. 

{ } 

Lesson  31 

126- k  Two 

125- B  Yes 

126- C  Examples  are  (Thanksgiv- 

ing, June)  and  (Christmas, 
December). 

125-D  It  is  a member  of  set  A. 

* It  is  a member  of  set  B. 
125-E  Three  * Four  * Twelve 

127- F  By  finding  the  product  of 

the  number  of  members  in 
set  M and  the  number  of 
members  in  set  N 

127-G  No  * Yes  * No  * Since  the 
first  component  of  (June, 
Thanksgiving)  is  a member 
of  B and  the  second  com- 
ponent is  a member  of  A, 
(June,  Thanksgiving)  is 
a member  of  B x A but  is 
not  a member  of  A x B. 

Since  A and  B are  dif- 
ferent sets,  the  first 
components  of  the  mem- 
bers of  A X B are  dif- 
ferent from  the  first 
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127-W 

127-] 

127-J 

127- K 

128- 1 


128-k 

128-B 

128-0 

128-0 


128- E 
128-? 
128-0 

129- B 


129-\ 


129-J 


129-K 

129-1 

129-H 


components  of  the  mem^ 
bers  of  B X A.  The  same 
is  true  for  the  second 
components. 

Yes 
G,  L 

(Labor  Day,  September), 
(Christmas,  December) 

Yes  * Yes 

Yes  * Each  member  of  the 
solution  set  of  "o  is  a 
holiday  in  b"  is  also  a. 
member  of  the  universe 
for  (a,  b). 

Two 

A universe  for  ix,  y) 

20 

{(1,  1),  (1,  2),  (1,  3), 
(1,  4),  (1,  5),  (2,  1), 

(2,  2),  (2,  3),  (2,  4), 

(2,  5),  (3,  1),  (3,  2), 

(3,  3),  (3,  4),  (3,  5), 

(4,  1),  (4,  2),  (4,  3), 

(4,  4),  (4,  5)) 

Yes 

F,  K,  L,  P,  Q,  R 
(2,  1),  (3,  1),  (3,  2), 

(4,  1),  (4,  2),  (4,  3) 

(Column  1)  {(2,  1),  (3, 

1) ,  (3,  2),  (4,  1),  (4, 

2) ,  (4,  3)) 

Yes  * Each  member  of  the 
solution  set  of  x > y is 
also  a member  of  the 
universe. 

By  matching  each  member 
of  S in  turn  with  each 
member  of  T * { ( 1,  2) , 

(1,  4),  (1,  6),  (3,  2), 

(3,  4),  (3,  6),  (5,  2), 

(5,  4),  (5,  6)} 

y=x  + l.  *SxT 

Set  S Set  T 

2=1  + 1.  2=3+1. 

2=5+1.  4=1+1. 

4=3+1.  4 = 5 + 1. 


129-}\ 

129-0 

129-? 


129-q 


129-k 


129-B 
129-0 
129-0 
129 -E 


129-E 

129-0 


6 = 1 + 1.  6=3  + 1. 

6=5+1. 

2=1+1.  4=3  + 1. 


6 = 5 + 1. 

{(1,  2),  (3,  4),  (5,  6)] 
Yes.  Each  member  of  the 
solution  set  is  also  a 
member  of  S x T. 

Set  S.  Since  y is  the 
first  component  of  (y, 
x),  you  must  use  the 
first  components  of  mem- 
bers of  S X T to  replace 
y.  * Set  T.  Since  x is 
the  second  component  of 
(y*  x) , you  must  use  the 
second  components  of  mem- 
bers of  S X T to  replace 

X. 

One  possible  diagram  is 
shown  below. 


Set  A 

m < 2 + n.  *AxA 
Yes  * Yes 

The  universe  is  given  for 
(m,  n).  Since  m is  the 
first  component  of  (m, 
n) , m should  be  replaced 
by  the  first  component  of 
(1,  3).  Since  n is  the 
second  component  of 
(m,  n) , n should  be  re- 
placed by  the  second 
component  of  (1,  3). 

Yes  * Yes 

You. should  obtain  9 
statements.  * Each  of 
the  9 statements  is  true 
except  3 < 2+1,  which 


is  false.  * {(1,  1),  (1,  2), 
(1,  3),  (2,  1),  (2,  2), 

(2,  3),  (3,  2),  (3,  3)} 

129- \\  (Column  2)  Yes 

On  your  own 

130- \  {(Amazon,  Africa),  (Ama- 

zon, Asia),  (Amazon,  Eu- 
rope), (Amazon,  Austral- 
ia), (Danube,  Africa), 
(Danube,  Asia),  (Danube, 
Europe),  (Danube,  Austral- 
ia), (Nile,  Africa), 

(Nile,  Asia),  (Nile,  Eu- 
rope), (Nile,  Australia)} 
130-2  M X p = {(7,  1),  (7,  100), 
(7,  15),  (7,  10),  (7,  5), 
(11,  1),  (11,  100),  (11, 

15),  (11,  10),  (11,  5), 

(6,  1),  (6,  100),  (6, 

15),  (6,  10),  (6,  5),  (4, 

1) ,  (4,  100),  (4,  15), 

(4,  10),  (4,  5) ).  P X R = 
{(1,  1),  (1,  2),  (100,  1), 
(100,  2),  (15,  1),  (15, 

2) ,  (10,  1),  (10,  2),  (5, 

I) ,  (5,  2)}.  M X R = 

{(7,  1),  (7,  2),  (11,  1), 

(11,  2),  (6,  1),  (6,  2), 

(4,  1),  (4,  2)1. 

130-3  No 

iyo-4  P X M = {(1,  7),  (1,  11), 

(1,  6),  (1,  4),  (100,  7), 
(100,  11),  (100,  6),  (100, 
4),  (15,  7),  (15,  11), 

(15,  6),  (15,  4),  (10,  7), 

(10,  11),  (10,  6),  (10, 

4),  (5,  7),  (5,  11),  (5, 

6),  (5,  4)).  * Yes 
130-0  M X M = {(7,  7),  (7,  11), 

(7,  6),  (7,  4),  (11,  7), 

(11,  11),  (11,  6),  (11, 

4),  (6,  7),  (6,  11),  (6, 

6),  (6,  40,  (4,  7),  (4, 

II) ,  (4,  6),  (4,  4)}.  * 

16 
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130-^ 


G = {1,  3).  * H = {2,  4, 

6,  8,  10). 

130-7  A subset 

130-S  Not  a subset 

130-9  Not  a subset 

130-\0  {(1,  4),  (3,  6)} 

130-\\  {(1,  2),  (1,  4),  (1,  6), 

(1,  8).  (1,  10),  (3,  4), 
(3,  6),  (3,  8),  (3,  10)) 
130-\2  {(3,  2)) 

130-\3  {(1,  4),  (1,  6),  (1,  8), 

(1,  10),*  (3,  6),  (3,  8), 

(3,  10)) 

130-\\i  {(3,  2)) 

130-\5  {(3,  2),  (3,  4)) 

130-\e  {(1,  4),  (3,  4)) 

150-17  {(1,  2),  (1,  4),  (1,  6), 

(1,  8),  (1,  10),  (3,  4), 
(3,  6),  (3,  8),  (3,  10)1 
150-18  {10,  1)  is  a set  contain- 

ing two  members.  (10,  1) 
is  not  a set  but  an  or- 
dered pair.  {(10,  1))  is  a 
set  containing  only  one 
member  and  that  member  is 
an  ordered  pair. 

150-19  Whether  the  universe  is 
for  (j,  r)  or  for  (r,  s) 

Lesson  32 

130 -k  X and  y 

130-9  {(0,  0),  (0,  1),  (0.  2), 

(0,  3),  (0,  4),  (1,  0), 

(1,  1),  (1,  2),  (1,  3), 

(1.  4),  (2,  0),  (2,  1), 

(2,  2),  (2,  3),  (2,  4), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (3,  4))  * 

0 + 2<0,  0 + 2<l, 

0 + 2 < 2,  are  three  of 
the  statements  obtained. 
There  are  17  other  sim- 
ilar statements  that  are 
obtained  using  A x B to 
make  replacements  for  a: 
and  y. 


130-C 

0+2<3,  0 + 2<4, 

1 + 2 < 4. 

130-D 

{(0,  3),  (0,  4),  (1,  4)) 

* Yes  * Yes 

130-E 

Yes  * Yes  * Yes 

151-F 

Yes  * Yes  * (3,  2)  * Yes 

151-G 

Yes  * Yes  * (1,  0) 

151-H 

Yes  * Yes  * (0,  4)  * Yes 

151-1 

(1,  3)  is  associated  with 

H.  (3,  0)  is  associated 
with  I.  (0,  1)  is  as- 
sociated with  J.  (3,  4) 
is  associated  with  K. 

151-J  Yes  * Yes 

151-K  20  * 20 

151-L  All  the  dots 

151- M  Yes  * Yes 

155-N  Yes  * Each  dot  in  the 

graph  of  the  solution 
set  of  X + 2 < y is  also 
in  the  graph  of  A x B. 

132-k  {(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (1,  0),  (1,  1), 

(1,  2),  (1,  3),  (2,  0), 

(2,  1),  (2,  2),  (2,  3), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3))  * The  solution 
set  is  {(1,  0),  (1,  1), 

(2,  0),  (2,  1),  (2,  2), 

(2,  3),  (3,  0),  (3,  1), 

(3,  2),  (3,  3)). 

155-B  Yes 

155-C  First  axis  * Second  axis 

152- D  Yes  * Yes 

155-E  Yes.  Since  each  member 

of  the  universe  is  as- 
sociated with  a point 
represented  by  a dot  and 
each  dot  represents  a 
point  associated  with  a 
member  of  the  universe 

155-F  Yes  * No 

152-G  Yes.  Since  each  solution 

of  2jr  > y is  associated 
with  a point  whose  dot 
is  encircled  and  each  en- 


circled dot  represents  a 
point  associated  with  a 
solution  of  2x  > y 

155-H  Yes.  Each  dot  in  the 

graph  of  the  solution  set 
of  2;c  > y is  also  in  the 
graph  of  the  universe. 

155-1  The  only  true  statement 

is  0 + 3 = 3. 

155-J  {(3,  0))  * Yes 

155-K  Yes  * Each  dot  in  D8  rep- 
resents a point  associat- 
ed with  a member  of  A x A 
and  each  member  of  A x A 
is  associated  with  a point 
that  is  represented  by  a 
dot  in  D8. 

155-L  Yes  * The  solution  set  of 
y + 3 = X contains  just 
one  member.  There  is 
just  one  encircled  dot  in 
D8  and  this  dot  represents 
the  point  that  is  associ- 
ated with  the  one  member 
of  the  solution  set  of 
y + 3 = X. 

155-M  Yes 

On  your  own 

155-1  {(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (0,  4),  (1,  0), 

(1,  1),  (1,  2),  (1,  3), 

(1,  4),  (2,  0),  (2,  1), 

(2,  2),  (2,  3),  (2,  4), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (3,  4),  (4,  0), 

(4,  1),  (4,  2),  (4,  3), 

(4,  4),  (5,  0),  (5,  1), 

(5,  2),  (5,  3),  (5,  4)) 

* {(0,  0),  (1,  1),  (2,  2), 

(3,  3),  (4,  4)) 

155-2  {(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (1,  0),  (1,  1), 

(1,  2),  (1,  3),  (2,  0), 

(2,  1),  (2,  2),  (2,  3), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3)) 


Responses  for  pages  130-133  l|7 


* {(0,  0),  (0,  1),  (0, 
2),  (0,  3),  (1,  0),  (1, 
1),  (1,  2),  (2,  0),  (2, 
1),  (3,  0)} 


133-S  {(0,  0),  (0,  1),  (0,  2), 


(0. 

3), 

(0, 

4), 

(1. 

0), 

(1, 

1), 

(1. 

2), 

(1. 

3), 

(1. 

4), 

(2, 

0), 

(2, 

1). 

(2, 

2), 

(2, 

3). 

(2, 

4). 

(3, 

0). 

(3, 

1), 

(3. 

2). 

(3, 

3), 

(3. 

4), 

(4, 

0), 

(4, 

1). 

(4, 

2), 

(4. 

3), 

133-^ 


(4,  4)) 
4 
3 
2 
1 


0 

12  3 4 

133-%  4 

. 

3 

. 

2 ^ 

>0O*- 

1 C 

) o o • • 

0 C 

y-  e 0 

133-% 


4 

3 

2 

1 

0 


o o 


0 


0 12  3 4 


133-7  {(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (1,  0),  (1,  1), 

(1,  2).  (1,  3),  (2,  0), 

(2,  1),  (2,  2),  (2,  3), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (4,  0),  (4,  1), 

(4.  2),  (4,  3)) 

133-%  {(1,  0),  (2,  1),  (3,  2), 

(4.  3)) 


133-% 


133-\ I 


133-\0  {(0,  0) 
(3,  3)) 

3 
2 
1 
0 


O 


134-D 


12  3 4 

, (1,  1),  (2,  2)., 


O 


0 

{(1,  0), 
(3,  0), 
(4,  0), 
(4,  3)} 
3 
2 
1 


12  3 4 

(2,  0),  (2,  1) 
(3,  1).  (3,  2), 
(4,  1),  (4,  2), 


134-E 


134-? 

134-% 


set  of  ordered  pairs  of 
numbers 

Yes  * The  graph  of  the 
solution  set  of  x = 3 
contains  only  the  en- 
circled dot  in  D1  arid 
this  dot  is  also  in  the 
graph  of  the  universe. 
Members  of  A x A are 
ordered  pairs.  Members 
of  the  universe  tabulated 
in  D1  are  not  ordered 
pairs. 

One 

The  universe,  A x A,  is 
given  for  [x,  y) , so  the 
first  components  of  the 
members  of  A x A may  be 
used  as  replacements  for 

X. 


V 

^ ^ 

134-H 

No 

0 12  3 4 

134- \ 

All  the  dots 

133-\2 

{(0, 

0),  (2,  1),  (4,  2)) 

134-^l 

Yes  * 3 * {(3,  0),  (3,  1), 

3 

(3,  2),  (3,  3),  (3,  4)] 

2 

. . . o 

135-K 

(Column  1)  Yes.  When  x 

1 

. o • 

is  replaced  by  the  first 

0 ( 

b — — - 

component  of  each  of  the 

0 12  3 4 

members  of  the  set  tab- 

133-\3 

{(0. 

0),  (0,  1).  (0,  2), 

ulated  for  exercise  J,  a 

(0,  3),  (1,  0),  (1.  1), 

true  statement  is  obtained 

(1,  2),  (1,  3),  (2,  0), 

from  X = 3. 

(2,  1),  (2,  2),  (3,  0), 

135-1 

(Column  1)  No 

(3,  1),  (4,  0)) 

135~H 

(Column  1)  The  encircled 

3 < 

> 0 . . . 

dots 

2 < 

)oo-- 

135-H 

(Column  1)  Yes  * Yes  * 

1 ' 

) © o o • 

The  solution  set  has  5 

0 < 

J — 0 — 0 — © — ©- 

members  that  are  also 

0 12  3 4 

members  of  the  universe. 

135-k 

A X B * {(0,  0),  (0,  1), 

Lesson 

33 

(0,  2),  (0,  3),  (0,  4), 

134-k 

X = I 

3.  * {0,  1,  2 

(0,  5),  (1.  0),  (1,  1), 

10)  ^ 

Yes 

(1,  2),  (1,  3),  (1,  4), 

134-% 

{3}  ^ 

One  * Yes 

(1,  5).  (2,  0),  (2,  1), 

134-% 

Because  the  universe  is 

(2,  2),  (2,  3),  (2,  4), 

a set  of  numbers,  not  a 

(2,  5),  (3,  0).  (3,  1), 

48 
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(3,  2),  (3,  3),  (3,  4), 

136-k 

o 

o 

136-%  {(3, 

0). 

, (3. 

1),  (3,  2 

(3,  5).  (4,  0),  (4,  1), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3), 

(3, 

4),  (3, 

5), 

(4,  2),  (4,  3),  (4,  4), 

(4,  0),  (4,  1),  (4,  2), 

(4.  0). 

(4, 

1),  (4. 

2), 

(4,  5)) 

(4,  3),  (5,  0),  (5,  1), 

(4.  3), 

(4, 

4).  (4, 

5) 

JJ5-B 

None 

(5,  2),  (5,  3),  (5,  4)) 

5 

• 0 

© 

135-C 

The  second  component  of 

136-8 

No  * Yes 

4 

. O 

O 

each  member  of  the  sol- 

136-Z 

No  * Yes  * Since  no  mem- 

3 

© 

Q 

ution  set  must  be  less 

ber  of  the  set  tabulated 

2 

. o 

O 

than  4. 

in  exercise  A satisfies 

1 

• © 

Q 

135-0 

All  the  dots 

X < y.  the  set  cannot  be 

0 ' 

0— 

-0- 

135-E 


13  5-? 
135-Q 
135-H 


135-\ 

135-J 

135-V. 


135~L 


i55-M 


135-H 


{(0,  0),  (0,  1),  (0,  2), 

(0.  3),  (1,  0),  (1,  1), 

(1,  2),  (1,  3),  (2,  0), 

(2,  1),  (2,  2),  (2,  3), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (4,  0),  (4,  1), 

(4,  2),  (4,  3)) 

Yes 

No 

Yes  * The  set  tabulated 
for  exercise  E contains 
all  the  members  of  the 
universe  that  satisfy 
y < 4. 

The  encircled  dots  * Yes 

y + 3>4*RxR 

(Column  2)  See  the  graph 
belovn  All  the  dots  are 
in  the  graph  of  R x R, 


136-d 

136-E 

136-? 


On  you 

136-\ 


the  solution  set  of 
X < y.  The  set  tabulated  136-^ 
in  exercise  A contains 
all  the  members  of  the 
universe  that  satisfy 
X > y,  so  this  set  is 
the  solution  set  of 
X > y. 

{(0,  2),  (1,  3),  (2,  4), 

(3,  5)) 

2 136-5 

There  are  many  conditions 
that  have  this  solution 
set.  Some  examples  are 
X + 2 = y,  x + 3 = y-f- 
1,  y - 2 = X. 
r own 

{(2,  0),  (2,  1),  (2,  2), 

(2,  3),  (2,  4),  (2,  5)) 


136-& 


0 12  3 

(Column  2)  {(0,  2),  (1, 

2),  (2,  2),  (3,  2),  (0, 

(1,  3),  (2,  3),  (3,  3)) 

(Column  2)  Because  the 
universe  is  a set  of  or- 
dered pairs 

((Column  2)  See  the  graph 
for  135-K.  The  encircled 
dots  are  in  the  graph  of 
the  solution  set  of 
y + 3 > 4. 


S), 


136-Z 


5 

. O • 

4 

• 0 • • 

3 

. 0 . . 

2 

0 • 

1 

0 

. 0 . . 

I /7N  - - 

0 12  3 4 

{(0, 

0),  (0,  1),  (0,  2 

(0,  3),  (0,  4),  (0,  5), 
(1,  0),  (1,  1),  (1.  2), 
(1,  3),  (1,  4),  (1,  5)} 


5 < 

) 0 . . . 

4 ( 

) o . . . 

3 ( 

) 0 . . . 

2 ( 

) 0 . . . 

1 ( 

) 0 • • • 

0 ( 

3 — 0 

136-7 


136-8 


0 

{(0,  0) 
(3,  3), 
5 

4 

3 
2 
1 
0 

0 

{(0,  0) 
(1,  0), 
(2,  0), 
(3,  0), 
(4.  0), 

5 

4 
3 
2 
1 
0 


12  3 4 

, (1,  1),  (2,  2). 

(4,  4)} 


12  3 4 

(0,  1),  (0,  2), 
(1,  1),  (1,  2), 
(2,  1),  (2,  2), 
(3,  1),  (3,  2), 
(4,  1),  (4,  2)} 


0 

(2,  0), 


o 0 o e 

0 O 0 0 

-0 0 0 0- 

12  3 4 

, (3,  1),  (4,  2)} 


{(1,  0),  (1,  1),  (1,  2), 

(1,  3),  (1,  4),  (1,  5)} 

{(0,  3),  (0,  4),  (0,  5), 
(1,  3),  (1,  4),  (1,  5), 

(2,  3),  (2,  4),  (2,  5), 

(3,  8),  (3,  4),  (3,  5), 

(4,  3),  (4,  4),  (4,  5)) 
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136-9 


{(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (0,  4),  (0,  5), 

(1,  0),  (1,  1),  (1,  2), 

(1,  3),  (1,  4),  (1,  5), 

(2,  0),  (2,  1),  (2,  2), 

(2,  3),  (2,  4),  (2,  5)} 
136-\0  {(0,  2),  (1,  2),  (2,  2), 

(3,  2),  (4,  2)} 

136-\[  {(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (3,  4),  (3,  5)) 
136-\2  {(0,  1),  (0,  2),  (0,  3), 

(0,  4),  (0,  5),  (1,  2), 

(1,  3),  (1,  4),  (1,  5), 

(2,  3),  (2,  4),  (2,  5), 

(3,  4),  (3,  5),  (4,  5)1 
136-\3  {(0,  0),  (1,  1),  (2,  2), 

(3,  3),  (4,  4),  (5.  5), 

(6,  6)}  * An  example  of 
a condition  is  x - y. 
i57_|i[  {(1,  0),  (1,  1),  (1,  2), 

(1,  3)]  * An  example  of 
a condition  is  x = 1. 
157-15  {(0,  0),  (0,  1),  (0,  2), 

(1,  0),  (1,  1),  (1,  2), 

(2,  0),  (2,  1),  (2,  2), 

(3,  0),  (3,  1),  (3,  2))  * 
An  example  of  a condition 
is  y < 3. 

157-16  {(0,  1),  (0,  2),  (0,  3), 

(b,  4),  (0,  5),  (0,  6), 

(1,  2),  (1,  3),  (1,  4), 

(1,  5),  (1,  6),  (2,  3), 

(2,  4),  (2,  5),  (2,  6), 

(3,  4),  (3,  5),  (3,  6), 

(4,  5),  (4,  6),  (5,  6)} 

* An  example  of  a con- 
dition is  X < y. 

157-17  {(0,  0),  (1,  2),  (2,  4), 

(3,  6)1  * An  example  of 
a condition  is  2x  = y. 
Keeping  Skilful 
157-1  1207 

157-2  868 

157-3  23,141 

157-4  11,948 

157-5  13,895 


157-6  4069 

157-7  27,588 

157-8  37,105 

157-9  495,600 

157-10  90,405 

157-11  114,760 

157-12  82,655 

157-13  755,712 

157-14  240,  remainder  10 

157-15  418,  remainder  0 

157-16  72,  remainder  0 

157-17  92,  remainder  100 

157-18  326,  remainder  0 

157-19  208,  remainder  421 

157-20  156,  remainder  0 

Lesson  34 

138-k  The  set  whose  members 
are  * that  satisfy  the 
condition  that 

155-B  The  words  "the  first 
component  of  each  or- 
dered pair  is  greater 
than  the  second  com- 
ponent" * Yes 

155-C  X > y * Because  {(x,  y) 

X > y)  contains  all  the 
members  of  the  universe, 
and  only  those  members 
of  the  universe,  that 
satisfy  x > y 

15S-D  {(7,  7),  (7,  2),  (2,  7), 

(2,  2),  (6,  7),  (6,  2)] 

*x  = y.  *x  = 2.  *x> 

8 - y.  * y > 3. 

15S-E  A = {(7,  7),  (2,  2)}. 

B = {(2.  7),  (2,  2)1. 

C = {(7,  7),  (7,  2),  (2, 
7),  (6,  7)1.  D = {(7, 

7),  (2,  7),  (6,  7)1. 

15S-F  Yes  * Yes  * Sentence  A 
expresses  a true  state- 
ment because  (2,  7)  and 
(6,  7)  are  the  only  mem- 
bers of  the  universe  that 
satisfy  x < y.  Sentence 


B expresses  a true  state- 
ment because  there  are  no 
members  of  the  universe 
that  satisfy  x = 5. 

155-A  (2,  3),  (500,  3),  (7,  7) 

155-B  N * N 

139-Z  Yes  ^ Both  components  of 

each  member  of  N x N are 
natural  numbers  and  each 
ordered  pair  whose  com- 
ponents are  natural  num- 
bers is  a member  of  N x N. 

155-D  Yes  * The  number  of  members 
in  N 5<  N is  not  a natural 
numbe  r. 

155-E  That  the  points  in  the 
first  axis  that  you  can 
associate  with  natural 
numbers  go  on  and  on  * 

That  the  points  in  the 
second  axis  that  you  can 
associate  with  natural 
numbers  go  on  and  on 

155-F  B,  point  (2,  2).  C,  point 
(2,  5).  D,  point  (3,  3). 

E,  point  (4,  1).  F,  point 
(4,  2).  G,  point  (5,  2). 

H,  point  (5,  3). 

139-Z  Yes 

155-H  No 

155-1  Yes 

155-J  Yes 

155-K  Infinitely  many  * First 
axis 

155-L  Infinitely  many  * In  the 
second  axis 

155-M  Infinitely  many  * Point 
(1,  0)  is  the  same  as 
point  1 in  the  first  axis 
and  all  the  other  points 
associated  with  members  of 
N X N having  1 as.  a first 
component  are  located  above 
the  point  1 in  the  first 
axis. 
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139-H 


140-0 


140-? 


140-k 

140-0 


Infinitely  many  * Point  14O-0 

(0,  9)  is  the  same  as 

point  9 in  the  second 

axis  and  all  the  other  14O-0 

points  associated  with 

members  of  N x N having 

9 as  a second  component 

are  to  the  right  of  the 

point  9 in  the  second 

axis. 

Point  (0,  10)  is  the  140-E 

same  as  point  10  in  the 
second  axis.  Point  (1, 

17)  is  located  above  140-? 

point  1 in  the  first 
axis  and  to  the  right  of 
point  17  in  the  second 
axis.  Point  (9,  3)  is 
located  above  point  9 in 
the  first  axis  and  to  the 
right  of  point  3 in  the 
second  axis.  The  other 
points  are  located  sim- 
ilarly. The  dots  for  140-0 

the  points  are  placed 
where  the  points  are 
located. 

Yes  * Each  dot  in  the 
graph  represents  a point  141-\[ 

associated  with  a member 
of  N X N.  The  three 
small  dots  at  the  end  of 
the  picture  of  each  axis 
tell  you  that  each  mem- 
ber of  N X N is  associa- 
ted with  a point  whose  141-\ 

dot  is  in  the  graph  even  141-,} 
though  the  dot  is  not 
shown. 

Yes 

Yes  * Because  you  know 

that  since  the  graph  of  141-K 

the  solution  set  is  a 

subset  of  the  universe, 

the  graph  of  the  universe 

includes  a graph  of  the  141-L 

solutipp  set. 


(0,  0),  (1,  1),  (2,  2), 

(3,  3),  (4,  4),  (5,  5) 

* Yes 

Yes.  98  = 98  is  a true 
statement.  * No  * Extend 
the  picture  of  each  axis 
to  contain  all  dots  re- 
presenting points  associ- 
ated with  numbers  through 
98. 

Examples  are  (6,  6),  (7, 
7),  (8,  8),  (9,  9),  (10, 
10). 

The  entire  graph  of  {(x, 
y)  I y = x]  is  not  shown. 

* Each  natural  number  is 
used  for  both  components 
of  a member  of  the  solu- 
tion set  of  y = X. 

Since  the  set  of  natural 
numbers  is  an  infinite 
set,  so  is  the  solution 
set  of  y = X. 

No.  None  of  the  ordered 
pairs  associated  with 
points  represented  by 
encircled  dots  satisfy 

y > X. 

Examples  are  the  dots 
that  represent  point  (1, 
0)  and  point  (4,  2) . * 

Yes  * No  * Neither  of  the 
points  you  chose  are  as- 
sociated with  ordered 
pairs  that  satisfy  y > x. 
No 

Yes  * Each  of  these  dots 
represents  a point  as- 
sociated with  an  ordered 
pair  that  satisfies  y > 

X. 

Yes  * Yes  * Because  each 
member  of  N is  used  as  a 
component  of  a member  of 
{(x,  y)  I y > x} 

No  * Because  not  all  the 
points  associated  with 


members  of  {(x,  y)  I y > 
x]  are  represented  by  dots 

141-H  They  are  encircled.  * 

They  are  enclosed  by 
squares.  * The  dots  in 
the  graph  of  {(x,  y)  | 
y < x}  are  below  the 
dots  in  the  graph  of 
{ix,  y)  1 y = x). 

J41-N  Yes  * Because  not  all 
the  points  associated 
with  members  of  {(x,  y)| 
y < x}  are  represented 
by  dots 

141-0  Yes  * No  * Yes 

141-?  To  make  a graph  of  the 
solution  set  of  x + y < 

4,  use  all  the  dots 
below  those  in  the  solu- 
tion set  of  X + y = 4.  * 
To  make  a graph  of  the 
solution  set  of  x + y > 

4,  use  all  the  dots  above 
or  to  the  right  of  the 
dots  in  the  graph  of  the 


solution 

set 

of  X 

+ y = 

141-0 

Yes  * No 

* The  solution 

set  of  X 

+ y 

< 4 has  10 

members  but  you  cannot 

determine  the 

number  of 

members  in  the  solution 

set  of  X 

+ y 

> 4. 

On  your 

own 

142-\ 

{(x.  y)  1 

X = 

y - 

14} 

142-2 

{(x.  y)  1 

y = 

X - 

14} 

142-3 

{(5,  23), 

(5, 

21), 

(6, 

20),  (6, 

21), 

(7, 

20), 

(7,  21), 

(8, 

20), 

(8, 

21),  (9, 

20), 

(9, 

21), 

(10,  20), 

(10 

, 21)} 

142-^ 

{(x.  y)  1 

X = 

27  - 

• y)  = 

{(7,  20), 

(6, 

21)] 

1. 

142-0 

{(x.  y)  1 

X > 

27  - 

• y]  = 

{(8,  20), 

(9, 

20), 

(10, 

20),  (7, 

21), 

(8, 

21), 

(9,  21), 

(10, 

21)} 

. 
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142-%  {{x,  y)  I X < 27  - y]  = 

{(5,  20),  (6,  20),  (5, 

21)). 

142-7  {{x,  y)  I y - 20)  = {(5, 

20),  (6,  20),  (7,  20), 

(8,  20),  (9,  20),  (10, 

20)). 

142-Z  [{x,  y)  I y - 12  = x)  = 

{(8,  20),  (9,  21)). 

142-^  { (x,  y)  1 3 X < y + 9)  = 

{(5,  20),  (6,  20),  (7, 

20) ,  (8,  20),  (9,  20), 
(5,  21),  (6,  21),  (7, 

21) ,  (8,  21),  (9,  21)). 
142-\0  Infinite  set 

Incomplete 

graph 


142-\Z  Infinite  set 


142- 1 1 


0 1 2 3 4 5 
Infinite  set 


Incomplete 

graph 


(booo 
0 o ©O 
(>  O 0 o 
O 0 oo 

()  O 0 0 

6-©-e-e 


142- 1 2 


0 1 2 3 4 5 
Infinite  set 

Incomplete 

graph 


(>©0 OO  o 


142-16 


Incomplete 

graph 


6 <500  QOOO 
5 4)000000 

4 
3 
2 
1 
0 


142- 1 


0 1 2 3 4 5 6 
Finite  set 


142-15  Infinite  set 


Incomplete 

graph 


7 <50  0000  0 O 


o a OO  ooo 
• 0O  o ooo 
• • ooooo 
. • -0000 

• • • -ooo 

0 0 

— e 


6 
5 
4 
3 
2 
1 
0 

01234567 
Infinite  set 

Incomplete 

graph 


5 

4 

3 

2 (5 

1 

0 


o 


142-17  Infinite  set 

Incomplete 

graph 

5 (boo  • • • 

4 oo  • • • • 


3<b 

2 

1 

0 


0 1 2 3 4 5 

The  dots  in  the  graph  of 
{(x,  y)  I X < 4)  are  to 
the  left  of  the  dots  in 
the  graph  of  {(x,  y)  I 
X = 4). 

The  dots  in  the  graph  of 
{ (x,  y)  1 X + y > 6)  are 
above  or  to  the  right  of 
the  dots  in  the  graph  of 
{(x,  y)  1 X + y = 6). 
Skilful 
Statement 
Condition 
Condition 
Statement 
Statement 
Condition 
Statement 
Condition 
Statement 
Condition 

The  sentences  in  exercises 
4,  5,  and  7 express  true 
statements.  The  sentences 
in  exercises  1 and  9 
express  false  statements. 

142-12  {n  I n = 861  + 79)  = (940). 
{s  I 34  - s > 18)  = (0, 

1,  2,  ...,  15). 

Id  I d = 19  + 32)  = (51). 

{w  I w > 24  + 9)  = (34, 

35,  36,  ...). 

(n  I m > 3 m)  = { ). 


242-18 


142-19 


Keeping 

142-1 

142-2 

142-3 

142-11 

142-5 

142-6 

142-7 

142-8 

142-9 

142-10 

142-11 


0 1 2 3 4 5 


0 1 2 3 4 5 
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142-\Z  {(0,  0),  (C,  1).  (0,  2). 

(1,  0),  (1,  1),  (1,  2), 

(2,  0),  (2,  1),  (2,  2), 

(3,  0),  (3,  1).  (3,  2)} 

142-\^  {(2,  2),  (3.  D) 

2 
1 
0 


142-2\  Hi,  2),  (2,  1),  (3,  0)} 


0 12  3 

J42-I5  {(0,  0),  (0.  1),  (0,  2), 

(1,  0),  (1,  1),  (2,  0)) 

1 i 0 • • 

0 A — e — © — - 

0 12  3 

J42-I6  {(0,  0),  (0,  1),  (0,  2), 

(1,  0),  (1,  1),  (1,  2)) 

2 ^ O • • 

1 A 0 • 

0 A — 0 

0 12  3 

142-\7  {(1,  2),  (2,  1),  (2,  2), 

(3,  0),  (8,  1),  (3,  2)) 


0 0© 

. O © 

0- 


0 12  3 

142-\Z  {(0,  0),  (0,  1),  (0,  2), 

(1,  0),  (1,  1),  (1,  2)} 

1 A O . . 

0 A — © — - — ^ 

0 12  3 

142-lB  {(0,  1),  (1,  2)} 

2 O 

1 
0 

0 12  3 

142-20  {(0,  0),  (1,  1),  (2,  2)] 

2 
1 
0 


o 


o 


0 12  3 

142-22  K = {0,  1,  2,  11]. 

L = {0,  1,  2,  ....  8}. 

K n L = (0,  1,  2,  , 

8). 

K UL  = {0,  1,  2,  ...  , 

11}. 

142-23  K = {177]. 

L = {0,  1,  2,  3,  4,  5, 

6]. 

K n L = { ]. 

K U L = (0,  1,  2,  3,  4, 

5,  6,  177]. 

142-2^  K = {17,  18,  19,  ... ]. 

L = {0,  1,  2,  ...,  18]. 

K n L = {17,  18}. 

K U L = {0,  1,  2,  ... ]. 
142-25  K = 1113,  114,  115,  ...1. 
L = {28,  29,  30,  ... ]. 

K n L = {113,  114,  115, 

...]. 

K UL  = {28,  29,  30,  ...  ], 
142-26  K = {36). 

L = {36). 

K nL  = {36). 

K UL  = (36). 


Lesson  35 
143-k 


143-3 

143-0 


143-0 

143-E 


14  3-? 


143-0 

143-H 

143-1 

143- ^ 

144- K 
144-1 


y - 

5 - 

X.  ^ 

* A : 

X A ■ 

Yes 

* {(0,  ( 

^),  ' 

(0,  ; 

1), 

(0, 

2), 

(0, 

3), 

(0, 

4), 

(0. 

5), 

(1, 

0), 

(1, 

1), 

(1. 

2), 

(1, 

3), 

(1. 

4), 

144-M 

(1, 

5). 

(2, 

0), 

(2, 

1). 

(2, 

2), 

(2, 

3), 

(2, 

4), 

(2, 

5), 

(3, 

0), 

(3, 

1), 

144 -H 

(3, 

2), 

(3, 

3), 

(3, 

4), 

(3, 

5), 

(4. 

0), 

(4, 

1), 

144-0 

(4, 

2). 

(4, 

3), 

(4, 

4), 

144-P 

(4, 

5), 

(5, 

0), 

(5, 

1). 

(5. 

2), 

(5, 

3), 

(5, 

4), 

(5. 

5)] 

No  * Yes 

Yes  * Yes  * The  universe 
for  (x,y)  is  A X A. 
Therefore,  only  members 
of  A can  be  used  as  re- 
placements for  X. 

Yes  * 5 

Because  5 is  the  replace- 
ment for  y that  satisfies 
the  condition  obtained 
when  X is  replaced  by  0. 
Yes  * Because  (0,  5)  is  a 
member  of  the  universe  and 
a true  statement  is  ob- 
tained from  y = 5 - X 
when  X is  replaced  by  0 
and  y is  replaced  by  5 


X f 

1 0 

1 

2 

3 

4 

5 

y 

5 

4 

3 

2 

1 

0 

(0,  5),  (1,  4),  (2,  3), 

(3,  2),  (4,  1),  (5,  0)  ♦ 
Yes  * No 

{(0,  5),  (1,  4),  (2,  3), 
(3,  2),  (4,  1),  (5,  0)] 

B X B * No  * Yes 
(Column  1)  Yes  * No 
When  you  replaced  x by  5, 
you  obtained  the  condition 
5 + y = 4.  There  is  no 
member  of  B that  satisfies 
this  condition.  When  you 
replace  x by  6,  you  obtain 
the  condition  6 + y = 4. 
There  is  no  member  of  B 
that  satisfies  this  con- 
dition. 

They  are  the  only  numbers 
that  are  first  components 
of  solutions  of  X + y = 4. 


X 

0 

1 

2 

3 

4 

y 

4 

3 

2 

1 

0 

5 * Yes  * No 

{(0,  4),  (1,  3),  (2,  2), 

(3,  1),  (4,  0)] 
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I44-Q 


144-D 


144-E 


144-F 

144-G 


I44-K 


0 1 2 S 4 5 6 


(Column  2) 
6 
5 
4 
3 
2 
1 
0 


oe  • • 

<>  0 0 • 
g>  0 6)  e 


14S-J 


(3,  6),  (4,  0),  (4.  1), 

(4,  2),  (4,  3),  (4,  4), 

(4,  5),  (4,  6),  (4,  7), 

(4,  8U  * No  * It  does  not 
contain  all  the  members 
of  N X N that  satisfy 
s < 2r  + 1. 

No  * Yes 


144 -k 

(Column  1)  X + y < 4.  * 

0 1 2 3 4 5 6 

145-K 

B X B 

144-k 

(Column  2)  s = 2r  + 1.  * 

9 

144 -B 

(Column  1)  4 + y < 4.  * 

Each  of  the  natural  num- 

8 

. . . B 

No 

bers 

7 

• • Ofl 

144-C 

If  a number  greater  than 

144 -B 

(Column  2)  Yes 

6 

. . QQ 

3 is  used  as  a replace- 

145-0 

101 

5 

• obq 

ment  for  X in  X + y < 4, 

145-0 

4 

• 0BQ 

no  member  of  B will  sat- 
isfy the  condition  ob- 
tained. 

0 + y < 4.  * Yes  * More 
than  one  replacement  for 
y satisfies  0 + y < 4. 

0,  1,  2,  3 * Below  the 
numeral  0 that  names  the 
replacement  for  x. 

No 

0,  1,  2 * Below  the  nu- 
meral 1 that  names  the 
replacement  for  x. 


14S-E 

14S-F 


{(0,  1),  (1,  3),  (2,  5), 
(3,  7),  (4,  9))  Yes 
No  * r can  be  replaced 
by  any  natural  number  and 
there  is  a replacement 
for  s that  satisfies  the 
condition  obtained. 
Therefore,  the  solution 


00QG1 

Q0Q0 

(|>QQQg 


US-L 


0 12  3 4 
2r  + 1. 


set  of  s = 2r 
infinite  set. 


+ 1 is  an 


144-H 

145-G 

S ' 

< 2r 

+ 1. 

X 

0 

1 

2 

3 

145-H 

y 

0 

0 

0 

0 

r 

0 

1 

2 

3 

4 

1 

1 

1 

s 

0 

0 

0 

0 

0 

2 

2 

1 

1 

1 

1 

3 

2 

2 

2 

2 

3 

3 

3 

144-\ 

B 5 

< B 

4 

4 

4 

144-rl 

{(0,  0),  (0,  1),  (0,  2), 

5 

5 

(0, 

, 3), 

, (1, 

0).  (1. 

1). 

6 

6 

(1. 

, 2), 

, (2, 

, 0),  (2, 

1). 

7 

(3. 

0)} 

8 

14S-1 


{(0,  0),  (1,  0),  (1,  1), 
(1,  2),  (2,  0),  (2,  1), 
(2,  2),  (2,  3),  (2,  4), 
(3,  0),  (3,  1),  (3,  2), 
(3,  3),  (3.  4),  (3,  5), 


14S-H  No.  Each  of  the  natural 
numbers  is  a first  com- 
ponent of  infinitely  many 
ordered  pairs  that  satisfy 
s > 2r  + 1.  The  solution 
set  of  s > 2r  + 1 is  an 
infinite  set. 

On  your  own 

145-1  y = 8 - X. 


X 

0 

1 

2 

3 

4 

5 

6 

7 

8 

y 

8 

7 

6 

5 

4 

3 

2 

1 

0 
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{(0,  8),  (1,  7),  (2,  6), 
(3,  5),  (4,  4),  (5,  3), 
(6,  2),  (7,  1),  (8,  0)) 


146-Z 


145-1  3x  ^ y. 


X 

0 

1 

2 

y 

0 

3 

6 

{(0,  0),  (1,  3),  (2,  6)} 


145-Z  y = X + 1. 


X 

0 

1 

2 

3 

4 

5 

6 

7 

y 

1 

2 

3 

4 

5 

6 

7 

8 

{(0,  1),  (1,  2),  (2,  3), 
(3,  4),  (4,  5),  (5,  6), 
(6,  7),  (7,  8)} 

145-^  y + X < 3. 


X 

0 

1 

2 

y 

0 

0 

0 

1 

1 

2 

{(0,  0),  (0,  1),  (0,  2), 
(1,  0),  (1,  1),  (2,  0)) 

i45-5  X + 4 = y. 


X 

0 

1 

2 

3 

4 

y 

4 

5 

6 

7 

8 

{(0,  4),  (1,  5),  (2,  6), 
(3,  7),  (4,  8)} 

145-%  y = X + b. 


X 

0 

1 

2 

3 

y 

5 

6 

7 

8 

{(0,  5),  (1,  6),  (2,  7), 
(3,  8)) 


s + 17  = r. 

r 

17 

18 

19 

42 

110 

121 

s 

0 

1 

2 

25 

93 

104 

s - 4r  + 2. 

r 

0 

3 

4 

6 

12 

17 

95 

118 

213 

5 

2 

14 

18 

26 

50 

70 

382 

474 

854 

14d-\Z  y = X + 2. 


X 

0 

1 

2 

3 

4 

5 

6 

y 

2 

3 

4 

5 

6 

7 

8 

3s  + r - 35. 

r 

32 

29 

23 

17 

11 

8 

5 

2 

s 

1 

2 

4 

6 

8 

9 

10 

11 

{(0,  2),  (1,  3),  (2,  4), 
(3,  5),  (4,  6),  (5,  7), 
(6,  8)) 


r + 

s 

< 8 

r 

0 

2 

4 

6 

s 

0 

0 

0 

0 

1 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

5 

5 

6 

7 

X - 

y 

- 7. 

X 

0 

1 

2 

3 

4 

5 

6 

y 

7 

8 

9 

10 

11 

12 

13 

{(0,  7),  (1,  8),  (2,  9), 
(3,  10),  (4,  11),  (5,  12), 
(6,  13)} 


146- 1 4 2x  + 3 = y. 


X 

0 

1 

2 

3 

4 

5 

0 

y 

3 

5 

7 

9 

11 

13 

15 

{(0,  3),  (1,  5),  (2,  7), 
(3,  9),  (4,  11),  (5,  13), 
(6,  15)] 


146-\%  7 _ > y. 


{(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (0,  4),  (0.  5), 
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(0, 

6), 

(1, 

0), 

(1, 

1). 

(1, 

2), 

(1, 

3), 

(1, 

4), 

(1, 

5), 

(2, 

0), 

(2, 

1), 

(2, 

2), 

(2, 

3), 

(2, 

4), 

(3, 

0), 

(3, 

1), 

(3, 

2), 

(3, 

3), 

(4, 

0), 

(4. 

1), 

(4, 

2), 

(5, 

0), 

(5, 

1), 

(6, 

0)1 

6 

< 

) 

5 

( 

o 

4 

< 

) 

o 

G 

3 

< 

> 

0 

G 

Q) 

• 

2 

) 

0 

0 

O 

o 

• 

1 

< 

> 

O 

O 

G 

Q 

o 

0 

C 

y- 

-e- 

-6- 

0 1 2 3 4 5 6 

14^-16  21  - Sx  ^ y. 


X 

0 

1 

2 

3 

4 

5 

6 

y 

21 

18 

15 

12 

9 

6 

3 

{(0,  21),  (1,  18),  (2,  15), 
(3,  12).  (4,  9).  (5,  6), 

(6,  3)} 

146-\7  y - 2 = X. 


X 

0 

1 

2 

3 

4 

5 

6 

y 

2 

3 

4 

5 

6 

7 

8 

{(0,  2),  (1,  3),  (2,  4), 
(3,  5),  (4,  6),  (5,  7), 
(6,  8)} 


0 

o 

0 

• 

o 

o 

• 

O 

• 

O • 

• 

• 

0 1 2 3 4 5 6 


Keeping 

Skilful 

146 -\ 

4000,  3200,  3280 

146-2 

5000,  4700,  4730 

146-Z 

7000,  6800,  6900 

146-\-\ 

20,000,  19,900,  19,930 

146-S 

37,000,  36,900,  37,000 

146-6 

6000,  5500,  5560 

146-7 

1369 

146-6 

7165 

146-2 

19,856 

146-\0 

17,429 

146-\\ 

174,337 

146-\2 

90,277 

146-13 

95,820 

146-m 

21,060 

146-15 

75, 670 

146-16 

99,510 

146-17 

518,280 

146-18 

259,689 

146-19 

214,170 

146-20 

64,  remainder  20 

146-21 

260,  remainder  0 

146-22 

192,  remainder  50 

146-23 

48,  remainder  130 

146-211 

162,  remainder  0 

146-25 

110,  remainder  36 

146-26 

{0,  1,  2,  3,  4} 

146-27 

{13,  14,  15,  16,  17,  18} 

146-28 

{4761 

146-29 

(7,  8] 

146-30 

{0,  1,  2,  ... , 17} 

146-31 

{5,  6,  7,  ...} 

146-32 

{31,  32} 

146-33 

{127,  128,  129,  ...} 

146-31 

{(1,  0),  (1,  2),  (3,  2), 
(2,  3),  (0,  1),  (3,  4)} 

146-35 

{ } 

146-36 

{(3,  4)} 

146-37 

{(0,  1),  (1,  2),  (2,  3), 
(3,  4)} 

146-38 

{(1,  2),  (2.  3)} 

146-39 

{(3,  4)} 

Lesson  36 
147-k  N X N 

147-8  Yes  * The  condition  ex- 

pressed in  D1  is  made  up 


of  two  simple  conditions 
and  the  connective  "and.  ' 

* Two 

147-C  Because  the  universe  is 
a set  of  ordered  pairs 

147-D  Each  solution  of  a com- 
pound condition  that  has 
two  simple  conditions 
and  the  connective  "and" 
must  satisfy  both  simple 
conditions. 

147-E  The  dots  are  encircled. 

* The  dots  are  enclosed 
by  squares. 

147-F  The  dot  that  is  both  en- 
circled and  enclosed  by 
a square  * (2,  4) 

147-G  Yes  * Yes 

147- H  {(2,  4)) 

148- \  {(2,  4)}  * Yes 

148-J  Yes.  You  know  that 

{{x,  y)  I X + y = 6 A 
y - 2x}  consists  of  all 
the  members  of  the  uni- 
verse that  satisfy  both 
X + y = d and  y = 2x. 

You  know  that  the  inter- 
section of  {{x,  y)  \ X + 
y = 6}  and  {{x,  y)  \ y = 
2x}  also  consists  of  all 
the  members  of  the  uni- 
verse that  satisfy  both 
X + y = 6 and  y = 2x. 

148-Y.  N X N 

14S-L  The  solution  set  of  :*:  + 

y < 7 is  a finite  set 
for  which  the  names  of 

all  the  members  may  be 

listed.  The  solution 
set  of  y > ;<:  is  an  infi- 
nite set.  * When  you  re- 
place X in  X + y < 7 
7,  you  obtain  7 + y < 7. 
There  is  no  natural  num- 
ber that  satisfies  7 + 
y < 7.  A similar  situ- 
ation arises  when  any 
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148-H 


148 -n 
148-0 


148-? 


148-q 


148-k 

148-0 


149-0 


natural  number  greater 
than  6 is  used  to  replace 

X. 

See  the  chart  below. 


X 

+ y 

< 

7. 

X 

0 

1 

2 

3 

4 

5 

6 

y 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

5 

5 

6 

Yes 

The  second  component  of 
each  ordered  pair  must 
be  greater  than  the  first 
component.  * (0,  1), 

(0,  2),  (0,  3),  (0,  4), 

(0,  5),  (0,  6),  (1,  2), 
(1,  3),  (1,  4),  (1,  5), 
(2,  3),  (2,  4)  * Yes 
{(0,  1),  (0,  2),  (0,  3), 
(0,  4),  (0,  5),  (0,  6), 

(1,  2),  (1,  3),  (1,  4), 

(1,  5),  (2,  3),  (2,  4)] 

* Yes 

y)  I X + y < 7}  n 
y)  1 y > x]  contains 


{ (x 
{(x 


149-0 

149-E 

149-? 

149-0 


149-H 


149- \ 
149-^ 


149-K 


0,  1,  2,  3,  4 

(0,  3),  (1,  3), 

(2,  3), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (4,  3), 

(0.  4), 

(3,  3),  (3,  4)  * Yes 

(1,  4),  (2.  4), 

(3,  4), 

{(3,  0),  (3,  1),  (3,  2), 

(4,  4),  (5,  4), 

(0,  5). 

(3.  3),  (3,  4))  * Yes 

(1,  5),  (2,  5), 

(3,  5), 

The  graph  of  the  solu- 

(4, 5),  (5,  5), 

(6,  5)} 

tion  set  of  X + y < 8 * 

149-H 

That  the  sum  of 

the  com- 

No  * The  graph  of  the 

ponents  of  each  ordered 

solution  set  of  x + 1 = 

pair  be  less  than  6 * 

4 * Yes 

That  the  sum  of 

the  com- 

Each  dot  in  the  graph  of 

ponents  of  each  ordered 

{ (x,  y ) 1 X + y < 8 A 

pair  equals  7 

X + 1 = 4)  is  both  en- 

149-0 

No 

circled  and  enclosed  by 

149-P 

{ ] 

a square.  * No 

149-0 

Yes  * Yes 

y + 1 < 7. 

150-H 

No  * Yes 

Yes.  ; y + 1 < 7 makes  no 

150-3 

Yes 

requirement  about  the 

150-1 

Yes 

first  component.  * Yes. 

On  your 

own 

However,  there  are  only 

150-\ 

a finite  number  of  re- 
placements for  y that 
satisfy  y + 1 < 7. 
Because  y + 1 < 7 makes 
a requirement  about  the 
replacements  for  y but 
not  about  the  replace- 
ments for  X * Because 
the  only  replacements 
for  y that  satisfy  y + 

1 < 7 are  0 through  5 


150-2 


belong  to  both  {(x,  y)  1 

y 

+ 2 > 

X. 

X + y < 7]  and  { (x,  y)  | 

y 

0 

1 

2 

3 

4 

5 

y > x].  These  are  the 

X 

0 

0 

0 

0 

0 

0 

same  objects  that  belong 

1 

1 

1 

1 

1 

1 

to  { (x,  y ) 1 + y < 7 A 

2 

o 

2 

2 

2 

y > x). 

3 

3 

3 

3 

N X N 

4 

4 

4 

X + 1 = 4.  * The  solution 

5 

5 

set  of  X + 1 = 4 contains 

6 

0 1 2 3 4 5 
{(2,  3)) 

• Incomplete  graph 

5 iBBElQH 
4 CIQQQOea 

3 ....  0 

2 ....  0 

1 ....  0 

0 — e-  ••• 


150-3 


fewer  members  than  the 
solution  set  of  x + y < 8. 
Yes.  X + 1 = 4 does  not 
place  any  requirement  on 
the  second  component.  * Yes 


149-1 

149-H 


Yes 

{(0,  0),  (1,  0),  (0,  1), 
(1,  1),  (2,  1),  (0,  2), 
(1,  2),  (2,  2),  (3,  2), 


0 1 2 3 4 5 

; Incomplete  graph 

OQO0O 
C?S20  GO© 
40000  © 

O O o O 

. 0 oo 

... 


0 1 2 3 4 5 
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150-f^ 


5 

4 

3 

2 

1 

0 


ifiElOCnQQ 

ClQQQQGl 

nHDQQQ 

^lOElQQQ 

()0HC]I3G1 

cWaBQEl 

0 1 2 3 4 5 


{(0,  2).  (0,  3),  (1,  1), 

(1,  2).  (2,  0),  (2,  1), 

(3,  0)) 

150-S  {(3,  1)} 

150-6  {(163,  162)} 

150-7  {(48,  77)} 

150-6  {(8,  0)} 

150-9  {(21,  4)} 

150-10  {(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (0,  4),  (1,  0), 

(1,  1),  (1,  2),  (2,  0)} 

150-11  {(35,  786)} 

150-12  {(13,  0),  (14,  1), 

(15,  2),  (16,  3),  (17,  4), 
(18,  5),  (19,  6)} 

150-13  {(36,  31),  (36,  32), 

(36,  33),  (36,  34), 

(36,  35),  (36,  36)} 


150- 

{(0, 

1). 

(0, 

2), 

(0, 

3). 

(0, 

4). 

(0, 

5), 

(0, 

6), 

(0, 

7), 

(1, 

3), 

(1, 

4), 

(1, 

5), 

(1, 

6), 

(2, 

5)} 

150- 

15 

{ } 

150- 

16 

{(1£ 

i,  122)} 

150- 

17 

{(32 

!,  0) 

, (33,  1), 

(34, 

2)} 

Checking  up 

Test 

34 

150- 

1 

{(2, 

3). 

(2, 

4), 

(4, 

3) , 

(4, 

4), 

(7, 

3), 

(7, 

4)} 

150- 

2 

{(3, 

2). 

(3, 

4), 

(3, 

7), 

(4, 

2), 

(4, 

4), 

(4, 

7)} 

150- 

■3 

{(2, 

2), 

(2, 

4), 

(2, 

7), 

(4, 

2). 

(4, 

4). 

(4, 

7), 

(7, 

2), 

(7, 

4), 

(7, 

7)} 

150- 

4 

{(3. 

3), 

(3, 

4). 

(4, 

3), 

(4, 

4)} 

58 

Responses 

for 

pages  150-151 

150-5  {(2,  3),  (2,  4),  (4,  4)} 
150-6  {(3,  4),  (3,  7),  (4,  7)} 
Test  35 

150-7  {(0,  5),  (1,  3),  (3,  1), 

(4,  3),  (4,  4),  (5,  2), 

(6,  0)1 

150-8  {(0,  1),  (1,  4),  (2,  5), 


(3,  3),  (4,  0),  (6,  5), 
(7,  2)} 


7 - X = y Ax<8. 

X 

0 

1 

2 

3 

4 

5 

6 

7 

y 

7 

6 

5 

4 

3 

2 

1 

0 

150-10  {(0,  7),  (1,  6),  (2,  5), 

(3,  4),  (4,  3),  (5,  2), 
(6,  1),  (7,  0)} 

150-11 


7 < 

)....... 

6 

0 

5 

• 0 

4 

. . 0 . . . . 

3 

...©... 

2 

. . . . 0 . . 

1 

0 • 

0 

- - » • — • — » Q 

01234567 

Lesson  37 

151 -A  No 

151-B  No 

151-C  Because  the  action  in  the 
problem  is  additive,  not 
subtractive.  Additive 
action  is  when  two  groups 
are  put  together.  In 
this  case,  you  should 
imagine  that  the  fish 
Steve  caught  are  put  with 
the  fish  George  caught.* 
The  total  number  of  fish 
George  and  Steve  caught 
together 

151-D  Because  the  total  number 
of  fish  caught  by  George 
and  Steve  was  less  than 
5 * Two 


151-E  N X N * Yes.  Since  the 
universe  is  a set  of  0]>- 
dered  pairs,  the  solution 
set  must  be  a set  of  or- 
dered pairs. 

151-F  If  the  two  boys  together 
caught  fewer  than  5 fish, 
then  you  know  that  each 
boy  caught  fewer  than  5 
fish.  * 0,  1,  2,  3,  4 
151-6  When  x in  x + y < 5 is 

replaced  by  5,  you  obtain 
the  condition  5 + y < 5. 
No  member  of  N satisfies 
5 + y < 5. 


X 

0 

1 

2 

3 

4 

y 

0 

0 

0 

0 

0 

1 

1 

1 

1 

2 

2 

2 

3 

3 

4 

151-1  {(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (0,  4),  (1,  0), 

(1,  1),  (1,  2),  (1,  3), 

(2,  0),  (2,  1),  (2,  2), 

(3,  0),  (3,  1),  (4,  0)} 

151-J  The  number  of  fish  George 
caught  * The  number  of 
fish  Steve  caught 
151-K  If  George  caught  2 fish, 
Steve  could  have  caught 
0,  1,  or  2 fish.  If 
George  caught  3 fish, 

Steve  could  have  caught 
0 or  1 fish.  If  George 
caught  4 fish,  Steve 
caught  none. 

151-L  Yes 

151-M  If  George  caught  1 fish 
and  Steve  caught  3 fish, 
could  George  and  Steve  to- 
gether have  caught  fewer 
than  5 fish?  The  answer 
is  yes.  The  other  answers 
can  be  verified  in  the  same 
way. 


152-k  Yes 
i52-B  No 

152-C  Because  the  action  in 
the  problem  is  sub- 
tractive, not  additive. 
When  one  group  is  re- 
moved from  a larger 
group,  the  action  is  sub- 
tractive. In  this  case, 
the  stamps  Judy  used  are 
removed  from  the  8 stamps 
that  Judy  bought. 

152-\>  No 

152-E  Because  you  know  that 

both  8 - m and  n refer  to 
the  number  of  stamps  that 
Judy  had  left 
152-?  C X C 

152-Q  7.  Since  Judy  used  some, 

but  not  all,  of  the  8 

stamps  1.  Since  Judy 

used  some  of  the  8 stamps 
152-H  0 is  not  a member  of  C. 

* If  77!  is  replaced  by  8, 
you  obtain  the  condition 
8-8  = 7!.  There  is  no 
member  of  C that  satisfies 

8 - 8 = 7!. 

152-\  1 through  7 

J52-J  


77! 

1 

2 

3 

4 

5 

6 

7 

7! 

7 

6 

5 

4 

3 

2 

1 

152-K  {(1,  7),  (2,  6),  (3,  5), 

(4,  4),  (5,  3),  (6,  2), 

(7,  1)} 

152-L  The  number  of  stamps  Judy 
used  * The  number  of 
stamps  Judy  had  left 
i52-M  If  Judy  used  1 stamp,  she 
had  7 left.  If  Judy  used 
2 stamps,  she  had  6 left. 
You  can  use  the  other 
solutions  to  obtain  the 
five  other  answers. 


On  your  own 

152-\  X,  number  of  boats  Dave 
built. 

y,  number  of  boats  Ted 
built. 

X + y = 5. 


X 

0 

1 

2 

3 

4 

5 

y 

5 

4 

3 

2 

1 

0 

{(0,  5),  (1,  4),  (2,  3), 
(3,  2),  (4,  1),  (5,  0)). 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(0,  5)  is  : Dave  built  0 
boats  and  Ted  built  5 
boats.  The  answer  ob- 
tained from  (3,  2)  is: 
Dave  built  3 boats  and 
Ted  built  2 boats.  For 
this  problem  you  could 
have  the  first  component 
refer  to  the  number  of 
boats  Ted  built  and  the 
second  component  refer  to 
the  number  of  boats  Dave 
built.  The  solution  set 
would  be  the  same. 

152-1  X,  number  of  fishhooks 
Ernie  gave  to  Tom. 
y,  number  of  fishhooks 
Ernie  kept  for  himself. 

9 - X = y. 


X 

1 

2 

3 

4 

5 

6 

7 

8 

y 

8 

7 

6 

5 

4 

3 

2 

1 

{(1,  8),  (2,  7),  (3,  6), 
(4,  5),  (5,  4),  (6,  3), 
(7,  2).  (8,  1)L 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 


(1,  8)  is  : Ernie  gave  1 
fishhook  to  Tom  and  kept 
8 for  himself. 

152-3  X,  number  of  lemons  Martha 
bought. 

y,  number  of  limes  Martha 
bought. 

X + y < Q. 


(1,  4),  (2,  1),  (2,  2), 

(2,  3),  (3,  1),  (3,  2), 

(4,  D). 

Each  member  of  the  solution 
set  may  be  used  to  obtain 
an  answer.  The  answer  ob- 
tained from  (1,  1)  is: 
Martha  bought  1 lemon  and 
1 lime. 

i52-4  X,  number  of  bushels  of 
apples  Mr.  Phillips  sold, 
y,  number  of  bushels  of 
apples  Mr.  Phillips  had 
left. 

4 - X = y. 


X 

1 

2 

3 

y 

3 

2 

1 

{(1,  3),  (2,  2),  (3,  1)}. 
Each  member  of  the  solution 
set  may  be  used  to  obtain 
an  answer.  The  answer 
obtained  from  (1,  3)  is: 

Mr.  Phillips  sold  1 bushel 
of  apples  and  had  3 bushels 
left. 

153-5  X,  number  of  posters  Louise 
made. 

y,  number  of  posters  Connie 
made. 
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153-6 


153-7 


X + y < 7. 


(1,  4),  (1,  5),  (2,  1),  153-6 

(2,  2),  (2.  3),  (2,  4), 

(3,  1),  (3,  2),  (3,  3), 

(4,  1),  (4,  2),  (5,  D). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(1,  1)  is:  Louise  made  1 
poster  and  Connie  made  1 
poster. 

X,  number  of  tickets  Jane 
sold. 

y,  number  of  tickets  Jane 
returned. 

6 - X = y. 


X 

0 

1 

2 

3 

4 

5 

6 

y 

6 

5 

4 

3 

2 

1 

0 

((0,  6),  (1,  5),  (2,  4), 
(3,  3),  (4,  2),  (5,  1), 
(6,  0)). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(0,  6)  is;  Jane  sold  no 
tickets  and  returned  6. 
X,  number  of  hours  Larry 
works  on  Friday. 
y,  number  of  hours  Larry 
works  on  Saturday. 

X + y = 8. 


X 

1 

2 

3 

4 

5 

6 

7 

y 

7 

6 

5 

4 

3 

2 

1 

{(1,  7),  (2,  6),  (3,  5), 

(4,  4),  (5,  3),  (6,  2), 

(7,  D). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
ansvrer  obtained  from 
(1,  7)  is:  Larry  works  1 
hour  on  Friday  and  7 hours 
on  Saturday. 

X,  number  of  cherry  pies 
Mrs.  Ray  took  to  the 
bake  sale. 

y,  number  of  lemon  pies 
Mrs.  Ray  took  to  the 
bake  sale. 

X + y = 7. 


X 

1 

2 

3 

4 

5 

6 

y 

6 

5 

4 

3 

2 

1 

{(1,  6),  (2,  5),  (3,  4), 
(4,  3),  (5,  2),  (6.  1)}. 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(1,  6)  is:  Mrs.  Ray  took 
1 cherry  pie  and  6 lemon 
pies  to  the  bake  sale. 
153-9  X,  number  of  cents  Harold 
spent. 

y,  number  of  cents  Harold 
had  left. 

10  - X = y. 


X 

1 

2 

3 

4 

5 

6 

7 

8 

9 

y 

9 

8 

7 

6 

5 

4 

3 

2 

1 

{(1,  9),  (2,  8),  (3,  7), 
(4,  6),  (5,  5),  (6,  4), 
(7,  3),  (8,  2),  (9,  1)}. 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 


(1,  9)  is:  Harold  spent 
and  had  9^  left. 

Lesson  38 

153-k  No 

153-B  No 

153-C  Because  the  action  in  the 
problem  is  additive,  not 
subtractive.  Additive 
action  is  when  two  groups 
are  put  together.  In  this 
case,  you  should  imagine 
that  the  records  Sue  has 
are  put  with  the  records 
Helen  has.  * The  num- 
ber of  phonograph  records 
Helen  and  Sue  have  togeth- 
er 

153-d  Because  you  know  that  both 
r + s and  22  refer  to  the 
number  of  records  Helen 
and  Sue  have  together  * 

Yes 

153-E  Because  r,  not  Sj  is  a 

variable  for  the  number 
of  records  Helen  has. 
Therefore,  r + 3,  not 
s + 3,  refers  to  the  num- 
ber of  records  Helen  would 
have  if  she  had  3 more. 

153-?  Because  you  know  that  both 
r + 3 and  12  refer  to  the 
number  of  records  Helen 
would  have  if  she  had  3 
more  * Yes 

153-6  Yes.  The  compound  con- 
dition is  made  up  of  the 
two  simple  conditions  for 
the  problem  and  the  con- 
nective "and.  " 

153-W  N X N 

153-1  9 

153-i}  Yes  * 9 is  the  only  mem- 
ber of  N that  satisfies 
r + 3 = 12  and  r is  the 
first  component  of  (r,  s). 
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154-K  (Column  1)  13 

154-1  (Column  1)  {(9,  13)) 

J54-M  The  number  of  records 

Helen  has  * The  number 
of  records  Sue  has 

154-H  Yes  * Yes 

154-k  (Column  1)  No 

154-B  No 

154-C  Because  you  know  that  the 
number  of  years  that  is 
Karen's  age  now  is 
greater  than  the  number 
of  years  that  is  Jean's 
age  now  * Yes 

154-D  Because  the  action  is 

subtractive  not  additive. 
To  find  Karen's  age  5 
years  ago,  you  must  sub- 
tract 5,  not  axid  5,  to 
the  number  of  years  that 
is  Karen's  age  now.  * To 
Karen's  age  5 years  ago 
154-E  Because  you  know  that 
both  X “ 5 and  9 refer 
to  the  number  of  years 
that  was  Karen's  age  5 
years  ago  * Yes 

154-?  Yes.  There  are  two  sim- 
ple conditions  for  the 
problem.  These  two  con- 
ditions and  the  connec- 
tive "and"  make  up  the 
compound  condition  for 
the  problem. 

154-G  C X C 
154-H  14 

154-1  14,  is  the  only  member  of 

C that  satisfies  x - 5 = 

9 and  x is  the  first 
component  of  (x,  y). 

154-J  1 through  13 

154-K  (Column  2)  {(14,  1), 

(14,  2),  (14,  3),  (14, 

4),  (14,  5),  (14,  6), 

(14,  7),  (14,  8),  (14,  9), 


(14,  10),  (14,  11), 

(14,  12),  (14,  13)) 

154-L  (Column  2)  Number  of 
years  that  is  Karen's 
age  now  * Number  of  years 
that  is  Jean's  age  now 

154- k  (Column  2)  C x C 

155- B  Yes 
155-C  Yes 

155-D  u;+2<24ai<;=7  + 6. 

155-E  13 

155-F  13 

155-Q  1 through  10 

155-H  {(13,  1),  (13,  2),  (13, 

3),  (13,  4),  (13,  5), 

(13,  6),  (13,  7),  (13, 

8),  (13,  9),  (13,  10)) 
155-1  The  number  of  screens 
that  Tom  painted  * The 
number  of  screens  that 
Ed  painted 

155- J The  second  components 

On  your  own 

155- i X,  number  of  dollars  Mrs. 
King  paid  for  the  stove. 
y,  number  of  dollars  Mrs. 
King  paid  for  the 
freezer. 

X + y = 455  A X - 49  = 
139. 

{(188,  267)). 

$188  for  the  stove  and 
$267  for  the  freezer. 

You  may  have  chosen  your 
variables  so  that  the 
first  component  of  the 
solution  referred  to  the 
number  of  dollars  Mrs. 
King  paid  for  the 
freezer  and  the  second 
component  referred  to 
the  number  of  dollars 
Mrs.  King  paid  for  the 
stove.  Then  the  solu- 
tion set  is  {(267,  188)). 


However,  the  answer  is 
the  same.  When  you 
check  your  answers, 
always  notice  what  the 
variables  refer  to. 

155-2  X,  number  of  fossils  Larry 
has. 

y,  number  of  fossils  Tom 
has. 

X + y < 15  A y > 10. 

{(1,  11),  (2,  11),  (3, 

11),  (1,  12), (2,  12),  (1, 

13)). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer..  The  an- 
swer obtained  from  (1,  11) 
is:  Larry  has  1 fossil 
and  Tom  has  11.  If  you 
chose  your  variables  so 
that  the  firs‘t  components 
of  members  of  the  solu- 
tion set  refer  to  the  num- 
ber of  fossils  Tom  has 
and  the  second  components 
refer  to  the  number  of 
fossils  Larry  has,  then 
the  solution  set  you  should 
obtain  is  {(11,  1),  (11, 

2) ,  (11,  3),  (12,  1), 

(12,  2),  (13,  D). 

155-3  X,  number  of  years  that 
is  Jane's  age  now. 
y,  number  of  years  that 
is  Helen's  age  now. 
x>yAx+9  = 21. 

{(12,  1),  (12,  2),  (12, 

3) ,  (12,  4),  (12,  5), 

(12,  6),  (12,  7),  (12, 

8),  (12,  9),  (12,  10), 

(12,  ID). 

Jane  is  12  years  old  and 
Helen  is  from  1 through 
11  years  old. 

155-^  X,  number  of  points  Jay 
scored. 


Responses  for  pages  154-155  61 


y,  number  of  points  Don 
scored. 

a:>yAx  = 6+7. 

{(13,  0),  (13,  1),  (13,  2), 
(13,  3),  (13,  4),  (13,  5), 
(13,  6),  (13,  7),  (13,  8), 
(13,  9),  (13,  10),  (13, 

11),  (13,  12)}. 

From  0 through  12  points. 
Notice  that  you  are 
asked  to  find  only  the 
number  of  points  Don 
could  have  scored. 
Therefore,  only  the  sec- 
ond component  of  each 
solution  is  used  to  ob- 
tain an  answer. 

155-5  X,  number  of  days 
spent  in  Alberta, 
y,  number  of  days 
spent  in  Saskatchewan. 
a:  + y = llAx?>6. 

{(7,4),  (8,3),  (9,2), 

(10,1)). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(7,4)  is  7 days  in 
Alberta  and  4 days  in 
Saskatchewan* 

155-6  X,  number  of  aprons  Mrs. 
Ross  made. 

y,  number  of  potholders 
Mrs.  Ross  made. 
x-y  = 6Ax-8  = 5. 

{(13,  7)}. 

13  aprons  and  7 pot- 
holders 

155-7  X,  number  of  boys  who 
received  a grade  of  A. 
y,  number  of  girls  who 
received  a grade  of  A. 
x + y<8Ax>3. 

{(4,  0),  (4,  1),  (4,  2), 

(4,  S).  (5,  0),  (5.  1), 


(5,  2),  (6,  0),  (6,  1), 

(7,  0)}. 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(4,  0)  is  4 boys  and  0 
girls. 

155-8  X,  number  of  sandwiches 
Sandy  made. 

y,  number  of  sandwiches 
Ruth  made. 

x+y  = 48Ay  = 9+13. 
{(26,  22)). 

26  sandwiches.  Notice 
that  you  are  asked  to 
find  only  the  number  of 
sandwiches  Sandy  made. 
Therefore,  only  the  first 
component  of  the  solution 
is  used  to  obtain  an  an- 
swer. 

155- 9  X,  number  of  pages  Beth 

read  the  first  day. 
y,  number  of  pages  Beth 
read  the  second  day. 

X + y = 150  A y < 7. 
{(149,  1),  (148,  2), 

(147,  3),  (146,  4), 

(145,  5),  (144,  6)). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(149,  1)  is:  Beth  read 
149  pages  the  first  day 
and  1 page  the  second 
day. 

156- 10  X,  number  of  miles  that 

is  the  length  of  Lake 
Huron. 

y,  number  of  miles  that 
is  the  length  of  Lake 
Superior. 

307  - X = 101  A y - X = 
144. 


{(206,  350)). 

Lake  Huron  is  206  miles 
long  and  Lake  Superior  is 
350  miles  long. 

156-11  X,  number  of  dollars  spent 
by  American  tourists  in 
Canada  and  Mexico, 
y,  number  of  dollars  spent 
by  American  tourists  in 
countries  other  than 
Mexico  and  Canada. 

X + y = 2,640,000,000  A 

X = 380,000,000  + 

365,000,000. 

{(745000000,  1895000000)). 
$1,895,000,000.  Notice 
that  you  are  asked  to 
find  only  the  number  of' 
dollars  spent  by  American 
tourists  in  countries  other 
than  Mexico  and  Canada. 
Therefore,  only  the  second 
component  of  the  solution 
is  used  to  obtain  an  an- 
swer. 

Keeping  Skilful 

156-1  See  the  drawing  below. 


156-2  See  the  drawing  above. 

156-3  ZRQM  with  vertex  Q and 
sides  QR  and  QM.  ZSQM 
with  vertex  Q and  sides 
QM  and  QS.  ZNQS  with 
vertex  Q and  sides  QN  and 
QS.  ZNQR  with  vertex  Q 
and  sides  QN  and  QR. 

156-4  Q * QR 

156-5  Line  MN 

156-6  ZRQM  and  ZMQS,  ZMQS  and 
ZSQN,  ZSQN  and  ZNQR, 

ZNQR  and  ZRQM 

156-7  ZNQS  or  ZRQM  * ZRQN  or 
ZMQS 

156-8  Line  RS 
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J5ff-9 


156-\0 

156-\\ 


156~\2 


155-13 


155-14 


Lesson 

156-k 

155-B 

155-C 


155-D 


See  the  drawing  below. 

B,  C,  and  D may  be 
located  anywhere  just  so 
they  are  noncoll inear. 

D 

K. 


155-E 


CB,  BD,  and  DC 
See  the  drawing  for  156- 
9.  K may  be  located  any- 
where in  the  interior  of 
ZBCD  just  so  it  is  in  the 
exterior  of  ACBD. 

See  the  drawing  for  156- 
9.  F may  be  located  any- 
where in  the  interior  of 
^CDB  just  so  it  is  also 
in  the  interior  of  ZCBD. 
See  the  drawing  for  156- 
9.  G may  be  located  any- 
where between  B and  C. 

See  the  drawing  for  156- 
9.  W may  be  located  any- 
where in  the  interior  of 
ZCBD  just  so  it  is  also 
in  the  exterior  of  ZBCD. 


155-F 

155-G 

157-H 

157-1 


157-J 


157-K 


39  157-L 

No  157-M 

No  157-N 

Because  the  action  in  the 
problem  is  additive,  not 
subtractive.  You  should 
imagine  that  the  trees  157-0 
Earl's  father  planted  are  157-A 
put  with  the  trees  Earl  157-B 
planted.  * The  total  num-  157-C 
ber  of  trees  Earl  and  his 
father  planted 
Because  you  know  that 
X + y and  7 both  refer  to 
the  number  of  trees  Earl 
and  his  father  planted  in 
all  =*=  Yes 


Because  x,  not  y,  is  the  157-D 
variable  for  the  number 
of  trees  Earl  planted. 

Therefore,  x + 3,  not  157-E 

y + 3,  refers  to  the  num- 
ber of  trees  Earl  would 
have  planted  if  he  had 
planted  3 more  trees.  157-F 

Yes  * The  number  of  trees  15S-G 

Earl's  father  planted  15S-H 

Yes 
N X N 

Because  if  you  replace  x 
by  a number  greater  than 
7,  there  is  no  member  of  155-1 

N that  will  satisfy  the 
condition  obtained.  For  155-J 

example,  if  you  replace 
x:  by  8,  you  obtain  the 
condition  8 + y = 7. 

There  is  no  member  of  N 
that  satisfies  8 + y - 7. 


X 

0 

1 

2 

3 

4 

5 

6 

7 

y 

7 

6 

5 

4 

3 

2 

1 

0 

{(0,  7),  (1,  6),  (2,  5),  J5S.K 
(3,  4),  (4,  3),  (5,  2), 

(6,  1),  (7,  0)} 

(2,  5) 

{(2,  5)) 

The  number  of  trees  Earl 

planted  * The  number  of 

trees  Earl's  father  155-L 

planted 

Yes  * Yes 

No 

No 

Because  the  action  is  ad- 
ditive, not  subtractive. 

To  find  the  total  number  158~\K 
of  boys  and  girls  in  the 
cast,  you  must  add,  not 
subtract,  m + n refers  155-N 

to  the  total  number  of 
boys  and  girls  in  the  cast. 


Because  the  total  number 
of  boys  and  girls  in  the 
cast  is  less  than  9 * Yes 
Because  you  know  that 
there  are  more  boys  than 
girls,  not  more  girls 
than  boys,  in  the  cast 
Yes 

(Column  1)  N X N 
If  a number  greater  than 
8 is  used  as  a replace- 
ment for  m,  you  obtain  a 
condition  that  cannot  be 
satisfied  by  a member  of  N. 
The  numbers  from  0 through 
8 


m 

0 

1 

2 

3 

4 

5 

6 

7 

8 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

6 

B 

6 

0 

6 

0 

7 

7 

_a. 

(1,  0),  (2,  0),  (2,  1), 

(3,  0),  (3,  1),  (3,  2), 

(4,  0),  (4,  1),  (4,  2), 

(4,  3),  (5,  0),  (5,  1), 

(5,  2),  (5,  3),  (6,  0), 

(6,  1),  (6,  2),  (7,  0), 

(7,  1),  (8,  0) 

{(1,  0),  (2,  0).  (2,  1), 

(3,  0),  (3,  1).  (3,  2), 

(4,  0),  (4,  1),  (4,  2), 

(4,  3),  (5,  0),  (5,  1), 

(5,  2),  (5,  3),  (6,  0), 

(6,  1),  (6,  2).  (7,  0), 

(7,  1),  (8,  0)} 

Number  of  boys  in  the  cast 
* Number  of  girls  in  the 
cast 

If  there  are  4 boys  in  the 
cast,  there  are  0 through 
3 girls  in  the  cast.  If 
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there  are  5 boys  in  the 
cast,  there  are  0 through 
3 girls  in  the  cast.  If 
there  are  6 boys  in  the 
cast,  there  are  0,  1,  or 
2 girls  in  the  cast.  If 
there  are  7 boys  in  the 
cast,  there  is  either  0 
or  1 girl  in  the  cast. 

If  there  are  8 boys  in 
the  cast,  there  are  no 
girls  in  the  cast. 

158-K  No 

158-B  No 

158-C  Yes  * Because  the  action 
is  additive,  not  sub- 
tractive. To  find  the 
total  number  of  home  runs 
Bob  and  Jack  hit,  you 
must  add,  not  subtract. 

* Because  you  know  that 
the  total  number  of  home 
runs  Bob  and  Jack  hit  to- 
gether is  less  than  8 

158-0  Since  a,  not  b,  is  the 
variable  for  the  number 
of  home  runs  Bob  hit, 
a - 5,  not  6-5,  refers 
to  the  number  of  home 
runs  Bob  would  have  hit 
if  he  had  hit  5 fewer 
home  runs. 

i5S-E  Yes  * The  number  of  home 
runs  Jack  hit 

158-?  Yes 

158- 0  (Column  2)  N x N 

J55-H  If  a number  greater  than 
7 is  used  to  replace  a 
in  a + 6 < 8,  the  con- 
dition obtained  cannot 
be  satisfied  by  a member 
of  N. 

159- \  The  numbers  from  0 

through  7 


i55-J 


a 

0 

1 

2 

3 

4 

5 

6 

7 

b 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

6 

6 

7 

159-Y,  Each  solution  of  the 

compound  condition  must 
satisfy  each  of  the  sim- 
ple conditions.  You 
know  that  the  replace- 
ments for  a are  the  first 
components  of  the  mem- 
bers of  the  solution  set. 
If  a number  less  than  5 
is  used  to  replace  a in 
a - 5 = 6,  the  condition 
obtained  cannot  be  sat- 
isfied by  a member  of  N. 
For  example,  if  o is  re- 
placed by  4,  the  condi- 
tion obtained  is  4 - 5 = 
b.  There  is  no  member 
of  N that  satisfies  4 - 
5=6.  If  a is  replaced 
by  a number  that  is  equal 
to,  or  greater  than,  5, 
there  is  a member  of  N 
that  will  satisfy  the 
condition  obtained. 
Therefore,  each  member  of 
the  solution  set  must 
have  a first  component 
that  is  equal  to,  or 
greater  than,  5. 

159-L  {(5,  0),  (6,  1)} 

i5S-M  The  number  of  home  runs 
Bob  hit  * The  number  of 
home  runs  Jack  hit 
159-H  If  Bob  hit  5 home  runs. 

Jack  hit  none.  If  Bob  hit 
6 home  runs,  Jack  hit  1. 


On  your  own 

155- I X.  number  of  correct  an- 
swers. 

y,  number  of  incorrect  an- 
swers. 

x+y  = BAx>y. 

{(5,  3),  (6,  2),  (7,  1), 

(8,  0)}. 

Each  member  of  the  solution 
set  may  be  used  to  obtain 
an  answer.  The  answer  ob- 
tained from  (5,  3)  is  5 
correct  answers  and  3 in- 
correct answers. 

159-1  X,  number  of  cents  spent 
for  the  pencil, 
y,  number  of  cents  spent, 
for  the  eraser. 
x + y<bAx<y. 

{(1,  2),  (1,  3)}. 

Sarah  spent  l<f:  for  the  pen- 
cil and  either  2^  or  3^ 
for  the  eraser. 

159-3  X,  number  of  senators  Nova 
Scotia  has. 

y,  number  of  senators  New- 
foundland has. 
x + y = 16Ax-y  = 4. 

{(10,  6)}. 

Nova  Scotia  has  10  senators 
and  Newfoundland  has  6 sen- 
ators. 

155-4-  X,  number  of  4-cent  stamps. 

y,  number  of  &-cent  stamps. 
x+y<15Ax  = y. 

{(1,  1),  (2,  2),  (3,  3), 

(4,  4),  (5,  5),  (6,  6), 

(7,  7)}. 

Each  member  of  the  solution 
set  may  be  used  to  obtain 
an  answer.  The  answer  ob- 
tained from  (6,  6)  is  six 
4-cent  stamps  and  six  5-cent 
stamps. 

155-5  X,  number  of  votes  Dale  re- 
ceived. 
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159-e 


159-7 


159-1 


y,  number  of  votes  Harvey 

newspapers  and  Jim  sold 

of  each  member  of  the  solu- 

received. 

4 newspapers. 

tion  set  must  satisfy  x - 

X + y = 21  A X - y = 11. 

159-9 

X,  number  of  points 

3 = 5.  The  only  member  of 

{(16,  5)}. 

scored  by  Rough  Riders. 

N that  satisfies  x - 3 = 5 

Dale  received  16  votes 

y,  number  of  points 

is  8. 

and  Harvey  received  5 

scored  by  Eskimos. 

The  first  component  of  each 

votes. 

X + y = 22Ax-y  = 10. 

ordered  pair  you  are  to 

X,  number  of  boxes  of 

{(16,  6)}. 

find  must  be  less  than  the 

candy  Jane  sold. 

The  Rough  Riders  scored 

second  component. 

y,  number  of  boxes  of 

16  points  and  the  Eskimos 

161-0 

Yes  * You  know  that  8 is 

candy  Alice  sold. 

scored  6 points. 

the  first  component  of  each 

x + y<9Ay-4  = x. 

solution  ofx<yAx-3  = 

((0,  4),  (1,  5),  (2,  6)}. 

Lesson 

40 

5.  • You  also  know  that  the 

Each  member  of  the  solu- 

160-K 

Yes 

first  component  of  each 

tion  set  may  be  used  to 

160-9 

{(0,  7),  (1,  6),  (2,  5), 

solution  must  be  less  than 

obtain  an  answer.  The 

(3,  4),  (4,  3),  (5,  2), 

the  second  component. 

answer  obtained  from 

(6,  1),  (7,  0)} 

Since  the  first  component 

(0,  4)  is:  Jane  sold'O 

160-C 

Yes  * Yes  * (1,  6),  (2, 

of  each  solution  is  8,  the 

boxes  of  candy  and  Alice 

5),  (3,  4),  (4,  3),  (5, 

second  component  of  each 

sold  4 boxes. 

2),  (6,  1),  (7,  0) 

solution  must  be  greater 

X,  number  of  home  runs 

160-d 

Yes  * Yes 

than  8.  The  set  of  natural 

Babe  Ruth  hit  during  the 

160-E 

Yes 

numbers  greater  than  8 is 

1917  season. 

160-? 

{(0,  8),  (1,  7),  (2,  6), 

an  infinite  set.  Therefore, 

y,  number  of  home  runs 

(3,  5),  (4,  4),  (5,  3), 

there  are  infinitely  many 

Babe  Ruth  hit  during  the 

(6,  2),  (7,  1),  (8,  0)} 

ordered  pairs  that  have  a 

1918  season. 

160-9 

The  second  component  of 

first  component  of  8 and  a 

X + y = 13Ay-x  = 9. 

each  of  the  ordered  pairs 

second  component  greater 

{(2,  11)}. 

you  are  to  find  must  be 

than  8. 

2 home  runs  during  the 

less  than  the  product  of 

161-? 

Yes  * Examples  are  (8,  10), 

1917  season  and  11  home 

2 and  the  first  component. 

(8,  25),  (8,  1500). 

runs  during  the  1918 

* (3,  5),  (4,  4),  (5,  3), 

161-0 

{{x,  y)  1 X < y A X - 3 = 

season 

(6,  2),  (7,  1),  (8,  0) 

5} 

X,  number  of  newspapers 

l60-\{ 

{(3,  5),  (4,  4),  (5,  3), 

161-9 

— 

Henry  sold. 

(6,  2),  (7,  1),  (8,  0)} 

161-% 

Yes 

y,  number  of  newspapers 

l60-\ 

Yes.  When  problems  con- 

161-1 

{(0,  10),  (1,  9),  (2,  8), 

Jim  sold. 

cern  numbers  only,  you 

(3,  7),  (4,  6),  (5,  5),* 

x+y<2lAx=y. 

can  use  ordered  pairs  as 

(6,  4),  (7,  3),  (8,  2), 

{(1,  1),  (2,  2),  (3,  3), 

answers  to  the  problems. 

(9,  1),  (10,  0)1 

(4,  4),  (5,  5),  (6,  6), 

160-^ 

— 

161-0 

No  * No 

(7,  7),  (8,  8),  (9,  9), 

16i-K 

Yes 

161-yi 

{ } 

(10,  10)}. 

161~\. 

8 

161-M 

No 

Each  member  of  the  solu- 

Each solution  of  the  com- 

On your  own 

tion  set  may  be  used  to 

pound  condition  must  sat- 

l62-\ 

o + 6 = 15. 

obtain  an  answer.  The 

isfy  both  of  the  simple 

{(0,  15),  (1,  14),  (2,  13), 

answer  obtained  from 

conditions.  This  means 

(3,  12),  (4,  11),  (5,  10), 

(4,  4)  is:  Henry  sold  4 

that  the  first  component 

(6,  9),  (7,  8),  (8,  7), 
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162-2 


(9,  6),  (10,  5),  (11,  4), 
(12,  3),  (13,  2),  (14,  1), 
(15,  0)} 

a+b<2DAa  — b. 

{(0,  0),  (1,  1),  (2,  2), 

(3,  3),  (4,  4),  (5,  5), 

(6,  6),  (7,  7),  (8,  8), 

(9,  9)} 


162-3 

a + b-  78  Aa  - lb  — 26. 
{(41,  37)} 

162-^ 

a + b=  10  Aa>b. 

{(6,  4),  (7,  3),  (8,  2), 
(9,  1),  (10,  0)) 

162-6 

b - a — 43  A a 58  = 321, 
{(263,  306)) 

162-6 

a-b  = bA&-a  — 2, 

{(6,  D) 

162-7 

a-7=4Ao  = 2>b> 

162-6 

1 i 

a<4A6+a*'5. 

{(0.  0),  (0,  1),  (0,  2), 
(0,  3),  (0,  4),  (1,  0), 

(1,  1),  (1,  2),  (1,  3), 

(2,  0),  (2,  1),  (2,  2), 

(3,  0),  (3,  D) 


162-9 

a>9(4)  A b + a > 40. 
{(a,  b)  1 a >9(4)  A b + 
a > 40} 

l62-\0 

a-b  = QAa  + b = 21. 
{(15,  6)) 

l62-\ 1 

a ^ b A 18  - b = 8. 

{(0,  5),  (1,  5),  (2,  5), 
(3,  5),  (4,  5)} 

162-\2 

a = 645  129  A a - b > 

6. 

l62-\3 

i j 

a b = 21  A b = 2a. 

{(7,  14)} 

Applying  mathematics 

162-\ 

X,  number  of  new  cars 
dealer  had  to  begin  with, 
X > 17  A X - 8 < 12. 

{18,  19). 

18  or  19  new  cars 

162-2 

X,  number  of  boys, 
y,  number  of  girls. 

X + y = 9. 

{(1,  8),  (2,  7),  (3,  6), 
(4,  5),  (5,  4),  (6,  3), 

(7,  2),  (8,  l)j. 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(1,  8)  is  1 boy  and  8 
girls. 

162-3  X.  number  of  dollars  Mr. 
Foster  had  in  his 
checking  account  before 
he  wrote  the  check  for 
$186. 

X - 186  = 418. 

(604).  $604 

162-^  X,  number  of  years  that 
is  Carol ' s age  now. 
y,  number  of  years  that 
is  Ann's  arge  now. 
y - X = 5 A X + 14  = 21. 
{(7,  12)).  Carol  is  7 
years  old  and  Ann  is  12 
years  old. 

162-S  X,  number  of  yards  of 
silk  cloth, 
y,  number  of  yards  of 
cotton  cloth. 

X + y < 5. 

{(1,  1),  (1,  2),  (1,  3), 
(2,  1),  (2,  2),  (3,  1)}. 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(1,  3)  is  1 yard  of  silk 
cloth  and  3 yards  of 
cotton  cloth. 

162-6  X,  number  of  acres  Bill 
plowed. 

y,  number  of  acres  Bill's 
father  plowed. 
x+y<28Ax  = 6 + 5. 
{(11,  1),  (11,  2),  (11, 
3),  (11,  4),  (11,  5), 


(11,  6),  (11,  7),  (11,  8), 
(11,  9),  (11,  10),  (11, 
11),  (11,  12),  (11,  13), 
(11,  14),  (11,  15,  (11, 
16)}. 

From  1 through  16  acres 

162- 7  X,  number  of  dolls  Rachel 

has  now. 

X > 12  A X - 5 < 11. 

{13,  14,  15).  13,  14,  or 

15  dolls 

163- 6  X,  number  of  boys  on  the 

staff. 

y,  number  of  girls  on  the 
staff. 

X + y<  23Ax  = y. 

{(1,  1),  (2,  2),  (3,  3), 
(4,  4),  (5,  5),  (6,  6), 

(7,  7),  (8,  8),  (9,  9), 
(10,  10),  (11,  ID). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(7,  7)  is  7 boys  and  7 
girls. 

163-9  X,  number  of  suits  Mr. 
Baker  sold. 

y.  number  of  overcoats  Mr. 

Baker  sold. 

x+y  = 7Ay<x. 

{(4,  3),  (5,  2),  (6,  1)}. 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(5,  2)  is  5 suits  and  2 
overcoats. 

l63-\0  X,  number  of  magazines 
Andy  sold. 

y,  number  of  magazines 
Peter  sold. 

x+y  = 22Ax-y  = 8. 
{(15,  7)).  Andy  sold  15 
magazines  and  Peter  sold 
7 magazines. 
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l63-\\ 


263-12 


163-\Z 


l63-\ii 


I63-\B 


l63-\6 


X,  number  of  stamps  Jim 
sold. 

427  - X > 369. 

{1,  2,  3 571.  1 

through  57  stamps 


(13,  10),  (13,  11), 

(13,  12)).  Elizabeth  has 
finished  13  experiments. 
Nancy  has  finished  from 
0 through  12  experiments. 


(3,  8),  (4,  9),  (5,  10), 
(6,  11),  (7,  12),  (8,  13) 
(9,  14),  (10,  15),  (11, 
16),  (12,  17),  (13,  18), 
(14,  19),  (15,  20)} 


X,  number  of  years  that 

l63-\8 

X,  number  of  persons 

Checking  up 

is  Beverly's  age  now. 

who  entered  Canada  as 

Test  36 

x + 9>22ax-6<10. 

immigrants  in  1956. 

164-1 

P 

{14,  15).  14  or  15  years 

X - 71,719  = 

164-2 

T 

old 

93, 138. 

164-3 

T 

X,  number  of  feet  per 

{164857). 

164-^ 

F 

second  faster  that  sound 

164,857  persons 

164-8 

T 

travels  in  hard  wood  than 

l63-\9 

X.  number  of  stamps  John 

164-6 

F 

in  air. 

had  to  begin  with. 

164-7 

o 

o 

o 

o 

12620  - 1088  = X. 

X + 13  < 145  A X + 35  > 

(1,  0),  (1,  1),  (1,  2), 

{11532).  11,532  feet  per 

161. 

(2,  0),  (2,  1),  (2,  2)) 

second 

{127,  128,  129,  130,  131). 

164-8 

{(1,  2),  (1,  4),  (3,  2) 

X,  number  of  cents  Susan 

From  127  through  131 

(3,  4),  (5,  2),  (5,  4), 

spent. 

stamps 

(7,  2),  (7,  4)) 

y,  number  of  cents  Susan 

163-20 

X,  number  of  sq.  mi. 

164-9 

X - {0,  1,  2,  3,  4,  5). 

had  left. 

that  is  the  area  of 

164-10 

Y = {0,  1,  2,  3,  4). 

91  - X = y A X = 12  + 25. 

Kootenay  National  Park. 

l64-\\ 

(0,  1) 

{(37,  54)}.  54^ 

y,  number  of  sq.  mi. 

l64-\2 

E 

X,  number  of  phonograph 

that  is  the  area  of  Elk 

l64-\3 

C 

records  Judy  has  now. 

Island  National  Park. 

164- 

{(1,  0),  (2,  1),  (3,  2) 

X + 15  > 37  A vx  - 12  < 

X - 203  = 340  A X - y = 

(4,  3),  (5,  4)) 

15. 

468. 

Test  37 

{23,  24,  25,  26).  Prom 

{(543,75)).  The  area  of 

164-\S 

{ (a,  b)  1 6 = a + 1) 

23  through  26  phonograph 

Kootenay  Park  is  543  sq. 

164-16 

{(0,  1),  (1,  2)} 

reco rds 

mi. , and  that  of  Elk 

164-17 

: 

1^5-17 


X,  number  of  persons  that 

was  the  total  population  163-1\ 

of  Tokyo  and  London. 

9,311,774  + 8,222,340  = 

X. 

{17534114).  The  total 
population  was  17,534,114.  163-22 

X,  number  of  experiments 
Elizabeth  has  finished, 
y,  number  of  experiments  163-23 
Nancy  has  finished. 
x>yAx+8  = 21.  164-2H 

{(13,  0),  (13,  1),  (13, 

2),  (13,  3),  (13,  4), 

(13,  5),  (13,  6),  (13,  164-2S 

7),  (13,  8),  (13,  9), 


Island  Park  is  75  sq.  mi. 
X + y = 9. 

{(0,  9),  (1,  8),  (2,  7), 
(3,  6),  (4,  5),  (5,.  4), 
(6,  3),  (7,  2),  (8,  1), 
(9,  0)) 

X > 466(238). 

{110909,  110910,  110911, 

...  ) 

X > 78  A 75  + X < 160. 

{79,  80,  81,  ...,  84} 

X + y<  17  A X = 2y. 

{(0,  0),  (2,  1),  (4,  2), 
(6,  3),  (8,  4),  (10,  5)) 
y-x-bAx<  16. 

{(0,  5),  (1,  6),  (2,  7), 


l64-\% 


0 12  3 

See  the  graph  above.  The 
encircled  dots  represent 
points  associated  with 
solutions  of  6 a + 1. 
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(0,  3),  (0,  4),  (0,  5), 

(1,  0),  (1,  1),  (1,  2), 

(1,  3),  (1,  4),  (2,  0), 

(2,  1),  (2,  2),  (2,  3), 

(3,  0),  (3,  1),  (3,  2), 

(4.  0),  (4,  1),  (5,  0)) 

164-20  {(0,  5),  (1,  6),  (2,  7), 

(3,  8),  (4,  9)} 

164-2\  {(3,  6)) 

164-22  {(0,  0),  (0,  1),  (1,  1), 

(0,  2),  (1,  2),  (2,  2), 

(0,  3),  (1,  3),  (2,  3)} 

164-2Z  { ) 

164- 2^  {(0,  2),  (1,  6),  (2,  10), 

(3,  14),  (4,  18),  (5, 

22),  (6,  26)} 

Test  38 

165- 2S  X,  number  of  sandwiches 

Mary  ate. 

y,  number  of  sandwiches 


took  11  cupcakes  and 
Kathy  took  7 cupcakes. 
165-27  X,  number  of  inches  of 

snow  that  fell  in  January. 
y,  number  of  inches  of 
snow  that  fell  in  Feb- 
ruary. 

x + y = 8Ay<5. 

{(4,  4),  (5,  3),  (6,  2), 
(7,  1)).  Each  member  of 
the  solution  set  may  be 
used  to  obtain  an  answer. 
The  answer  obtained  from 
(5,  3)  is;  5 inches  of 
snow  fell  during  January 
and  3 inches  of  snow  fell 
during  February. 

165-20  X,  number  of  hits  Henry 
had. 

y,  number  of  hits  Steve 
had. 


(3,  0),  (3,  1),  (4,  0)) 
165-ZZ  y-x  = 9Ax<7. 

{(0,  9),  (1,  10),  (2,  11), 
(3,  12),  (4,  13),  (5,  14), 
(6,  15)} 

Checking  up 
Test  39 
l65-\  F 
165-2  T 
165-Z  F 
165-^  F 
165-0  F 
165-0  F 
165-7  T 

165-B  intersection 

165-B  the  empty  set,  or  { } 

l65-\0  §? 

165-\1  intersection,  or  n 
165-\2  Jl 
165-13  S 
Test  40 


X +y=6Ax>y.  166-14 

{(6,  0),  (5,  1),  (4,  2)}.  166-15 

Each  member  of  the  solu-  166-16 
tion  set  may  be  used  to  166-17 

obtain  an  answer.  The  166-18 

answer  obtained  from  166-19 

(4,  2)  is;  Henry  had  4 166-20 

hits  and  Steve  had  2 hits.  166-21 
165-29  X,  number  of  steers  the  166-22 


Diagram  C 
Diagram  A 
Diagram  C 
Diagram  A 
Diagram  C 
Diagram  B 
Diagram  A 
Diagram  C 
Diagram  C 


165-26 


Donna  ate. 

farmer  has. 

Test 

■ 41 

H 

+ 

II 

y,  number  of  hog 

s the 

166- 

23 

- — ■ »e 

{(1,  3),  (2,  2),  (3,  1)}. 

farmer  has. 

0 12  3 4 

5 

6 

7 

8 

9 

10 

Each  member  of  the  solu- 

X  - 

y - 32  A X + 

47 

= 172. 

tion  set  may  be  used  to 

{(125,  93)}. 

166- 

24 

oeeOQ- 

0- 

0- 

obtain  an  answer.  The 

125 

steers  and  93  hogs 

0 12  3 4 

5 

6 

7 

8 

9 

10 

answer  obtained  from 

165- 

■30 

X + 

y < 12  A y - 

2x. 

(1,  3)  is:  Mary  ate  1 

{(0, 

, 0),  (1,  2), 

(2. 

4). 

166- 

25 

Q 0 0 O 

sandwich  and  Donna  ate  3 

(3, 

6)} 

0 12  3 4 

5 

6 

7 

8 

9 

10 

sandwiches. 

165- 

■31 

y - 

X = 7 A X + 

2 = 

11. 

X,  number  of  cupcakes 

{(9, 

, 16)} 

166- 

26 

o eoQe 

e- 

Barbara  took  to  the  sale. 

165- 

-32 

X + 

y < 5. 

0 12  3 4 

5 

6 

7 

8 

9 

10 

y,  number  of  cupcakes 

{(0, 

, 0),  (0,  1), 

(0. 

2), 

Kathy  took  to  the  sale. 

(0, 

3),  (0,  4), 

(1, 

0), 

166- 

■27 

{(50,  8)} 

x+y  = 18Ax-y  = 4. 

(1. 

1),  (1,  2), 

(1. 

3), 

166- 

28 

{ } 

{(11,  7)}.  Barbara  took 

(2, 

0).  (2,  1), 

(2, 

2), 
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166-2B  {(1,  0),  (1,  1),  (2,  0), 

(2,  1),  (2,  2),  (2,  3), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (4,  0),  (4,  1), 

(4,  2),  (5,  0),  (5,  1), 

(6,  0)) 

166-30  {(0,  0),  (0,  1),  (0,  2), 

(1,  0),  (1,  1),  (1,  2), 

(1,  3),  (2,  0),  (2,  1), 

(2,  2),  (2,  3),  (2,  4), 

(3,  0),  (3,  1),  (3,  2), 

(3,  3),  (3,  4),  (3,  5)) 

Test  42 

l66-3\  X,  number  of  vrords  in  the 
old  constitution. 

2670  - X = 875. 

(1795).  1795  words 

166-32  X,  number  of  boys. 

y,  number  of  girls. 

X + y = 5. 

{(0,  5),  (1,  4),  (2,  3), 
(3,  2),  (4,  1),  (5,  0)}. 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(2,  3)  is  2 boys  and  3 
girls. 

166-33  X,  number  of  pennants  the 
Pep  Club  had  to  begin 
vath. 

X < 32  A X + 18  > 40. 

{23,  24,  25,  ...,  31}. 

From  23  through  31  pen- 
nants 

166-3^  X,  number  of  points 

scored  by  Bill's  opponent. 
21  + X < 38. 

{0,  1,  2,  ...,  16). 

From  0 through  16  points 
166-35  X,  number  of  times  Chuck 
caddied. 

y,  number  of  times  Will 
caddied. 

x + y = 15Ay>9. 


{(5,  10),  (4,  11),  (3, 
12),  (2,  13),  (1,  14)). 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(3,  12)  is:  Chuck  cad- 
died 3 times  and  Will 
caddied  12  times. 

166-36  X,  number  of  boys. 

y,  number  of  girls. 

X + y<20  Ax-y  = 8. 
{(9,  1),  (10,  2),  (11, 
3),  (12,  4),  (13,  5)). 


Test  43 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 

answer  obtained  from 
(10,  2)  is  10  boys  and 

2 girls. 

166-37 

1216 

166-36 

49,686 

166-33 

36,585 

166 -HO 

408,240 

166-m 

185,136 

J 6/5-112 

66, 688 

166-43 

437, 579 

166-44 

9 

166-45 

74 

166-46 

43 

166-47 

34 

166-48 

3008 

166-49 

140 

166-50 

305 

Lesson 

41 

167-A 

The  first  component 

167-B 

The  second  component 

167-C 

Yes 

16  7-D 

Yes 

167-E 

Yes 

16S-F 

Yes 

J6S-G 

Yes 

16S-H 

Yes 

168-\ 

There  are  many  ordered 
pairs  that  you  can  use. 
Some  of  these  are  (8,  32), 
(10,  40),  (11,  44),  (12, 
48),  and  (13,  52). 

165-J 

No  * For  any  number  of 
pencils,  there  is  an  or- 
dered pair  in  which  the 
second  component  is  the 
number  of  cents  paid  for 
the  pencils.  Therefore, 
there  are  infinitely 
many  ordered  pairs  that 
represent  the  rate  at 
which  the  pencils  are 
sold. 

165-K 

1 X 8 * 2 X 4 

168-L 

Yes  * Yes 

166-M 

Yes  * The  first  component 
of  (4,  16)  and  the  sec- 
ond component  of  (3,  12) 

168-H 

Yes  * Yes 

168-0 

The  first  component  of 
one  ordered  pair  and  the 
second  component  of  the 
other  ordered  pair  * Yes 

16  9-? 

Because  1 x8=2x4is 
a true  statement  * Be- 
cause 3x16  = 4 xi2  is 

a true  statement 

16fl-Q 

Yes  * 2 X 12  = 3 X 8 is 

a true  statement. 

16S-R 

Equivalent  ordered  pairs 
because  55  x 2 = 5 x 22 

is  a true  statement 

169-S 

Equivalent  ordered  pairs 
because  9-  x 72  = 54  x 12 
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is  a true  statement 
169-1  Not  equivalent  ordered 
pairs  because  5 x 54  = 

35  X 9 is  a false  state- 
ment 

169-U  Equivalent  ordered  pairs 
because  2 x 30  = 20  x 3 
is  a true  statement 
169-S  Not  equivalent  ordered 
pairs  because  1 x 42  = 

7 X 7 is  a false  state- 
ment 

169-¥  Equivalent  ordered  pairs 
because  63  x 6 = 7 x 45 
is  a true  statement 
169-X  Not  equivalent  ordered 
pairs  because  27  x 1 = 

9 X 9 is  a false  state- 
ment 

169-1  Equivalent  ordered  pairs 
because  4 x 78  = 24  x 13 
is  a true  statement 
169-k  No  * To  decide  if  (a,  b) 
and  (c,  d)  are  equiva- 
lent ordered  pairs,  you 
must  decide  whether  or 
not  oxcI  = cx6isa 
true  statement.  But 
a X d = c x6isa  con- 
dition, not  a statement, 
and  a condition  is  nei- 
ther true  nor  false. 
i69-B  The  first  component  of 
(a,  b)  and  the  second 
component  of  (c,  d)  * 

By  multiplying  the  first 
component  of  (c,  d)  and 
the  second  component  of 
(a.  t) 

169-C  C * a has  been  replaced 
by  2 and  6 by  6.  * c 

has  been  replaced  by  3 
and  d by  9. 

169-D  2x9  = 3x6is  obtained 

from  axd-cxbhy 
making  replacements  for 


the  variables.  * Yes  * 
Because  2x9=3x6is 
a true  statement 

169-E  a must  be  replaced  by  1, 
b hy  4,  c by  4,  and  d by 
16.  * 1 x 16  = 4 X 4. 

*■  Yes  * Yes.  Since  (1, 

4)  and  (4,  16)  are  equiv- 
alent, you  can  say  that 
(1,  4)  is  equivalent  to 
(4,  16)  and  that  (4,  16) 
is  equivalent  to  (1,  4). 

169- E  No  * (2,  5)  and  (4,  7) 

are  not  equivalent  or- 
dered pairs  because 
2x7  = 4x5isa  false 
statement. 

165-G  Yes.  Since  2 x 25  = 10  x 
7 is  a true  statement, 

(2,  7)  and  (10,  35)  are 
equivalent  ordered  pairs. 

* Yes.  Since  (2,  7)  and 
(10,  35)  are  equivalent 
ordered  pairs^you  know 
that  each  of  them  is  equiv- 
alent to  the  other. 

170- \i  False  statement  because 

3x  10  = 4x9  is  a false 
statement 

l70-\  True  statement  because 
1 X 63  = 9 X 7 

l70-d  True  statement  because 
3 X 3 = 1 X 9 

170-K  False  statement  because 
1 X 1 = 7 X 7 is  a false 
statement 

170-1  Four 

170-H  Yes.  1 X 4 = 2 X 2.  * 

Yes.  1 X 6 = 3 X 2.  * 

Yes.  1 X 8 = 4 X 2. 

170-H  You  already  know  that 

(1,  2)  and  (2,  4)  are 
equivalent  ordered  pairs. 
This  means  that  each  of 
two  ordered  pairs  is 
equivalent  to  the  other. 


* Since  you  already  know 
that  (1,  2)  and  (2,  4) 
are  equivalent  ordered 
pairs  as  well  as  that 
(1,  2)  and  (3,  6)  are 
equivalent  ordered  pairs, 
you  know  that  (2,  4)  and 
( 3,  6)  are  equivalent 
ordered  pairs.  Since 
you  already  know  that 
(1,  2)  and  (2,  4)  are 
equivalent  ordered  pairs 
as  well  as  that  (1,  2) 
and  (4,  8)  are  equivalent 
ordered  pairs,  you  know 
that  (2,  4)  and  (4,  3) 
are  equivalent  ordered 
pairs. 

170-0  You  know  that  (1,  2)  is 
equivalent  to  each  of 
the  other  ordered  pairs 
in  set  B including  (3,  6). 
This  means  that  (3,  6) 
must  be  equivalent  to 
each  of  the  other  ordered 
pairs  in  set  B.  The 
same  is  true  for  (4,  8). 

1 70-?  Yes 

170-Q  Yes  * Any  ordered  pair 
is  equivalent,  as  well 
as  equal,  to  itself.  For 
example:  you  know  that 
(2,  4)  is  equivalent  to 
(2,  4)  because  2x4  = 

2 X 4. 

1 70-R  Yes  * Yes  * Yes 

170-S  Yes  * Since  you  know  that 
one  member  of  M is  equiv- 
alent to  each  of  the  other 
members  of  M,  you  know 
that  each  member  of  M is 
equivalent  to  each  of  the 
other  members.  A set  of 
ordered  pairs  in  which 
each  member  is  equivalent 
to  each  of  the  other  mera- 
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bers  is  a proportional 
relation. 

170-1  No  * If  you  can  find 

two  members  of  a set  of 
ordered  pairs  that  are 
not  equivalent,  then 
the  set  is  not  a propor- 
tional relation.  In 
set  G,  you  know  that 
(1,  1)  is  not  equivalent 
to  either  (1,  2)  or 
(2,  1). 


l70-k 

Yes.  12  X 8 = 6 X 16. 

* Yes.  3x8  =6x4. 

i70-B 

2 

170-Z 

Multiply  the  second  com- 
ponent of  (6,  8)  by  2. 

i70-D 

2 

170-E 

2 

170-1 

Divide  the  second  com- 
ponent of  (6,  8)  by  2. 

I7l-^ 

(Cblumn  1)  2 

l7l-}^ 

(Column  1)  Yes  * 3 X 16  = 
12  X 4 is  a true  state- 
ment. 

171-1 

(Column  1)  Multiply  each 
component  of  (6,  8)  by 

3. 

171-J 

(Column  1)  Multiply  each 
component  of  (6,  8)  by 

7. 

171-K 

(Column  1)  Multiply  each 
component  of  (6,  8)  by 

11. 

171-L 

(Column  1)  Multiply  each 
component  of  (6,  8)  by 

8. 

1 71-M 

(Column  1)  Multiply  each 
component  of  (6,  8)  by 

2. 

171-M 

(Column  1)  Multiply  each 
component  of  (6,  8)  by 

12. 

171-0 

(Column  1)  Yes.  You  know 
that  (6,  8)  is  equiva- 
lent to  (6,  8).  For  each 

replacement  of  x by  a 
member  of  C,  true  statements 
are  obtained  from  both 
( 6r,  8x)  ~ ( 6,  8)  and 
6x  X 8 = 6 X 8x. 

l7l-?  Divide  each  component  of 
(ISO,  160)  by  10. 

17J-Q  Divide  each  component  of 
(ISO,  100)  by  SO. 
l7l-R  Divide  each  component  of 
(ISO,  100)  by  40. 

171-S  Divide  each  component  of 
(130,  160)  by  8. 

171-1  Divide  each  component  of 
(ISO,  160)  by  4. 

l7l-\)  Divide  each  component  of 
(ISO,  160)  by' 2. 

171-k  C 

171-Z  Multiply  the  first  com- 
ponent of  (5,  8)  by  6. 

171-C  Multiply  the  second  com- 
ponent of  (5,  8)  by  6. 

♦ 48 

l7i-D  Yes.  5 X = SO  X 8 is 
a true  statement. 

171-E 

l7l-?  Divide  the  second  com- 
ponent of  (10,  24)  by  2. 
J71-6  (Column  S)  Divide  the 
first  component  of  (10, 

24)  by  2.  * 5 

171-H  (Column  2)  Yes.  10  x 12  = 

5 X 24  is  a true  state- 
ment. 

l7l-\  (Column  2)  4 

l7l-J  (Column  2)  48 

J7J-K  (Column  2)  72 

171-L  (Column  2)  64 

171-H  (Column  S)  12 

i7j-H  (Column  2)  2 

l7l-0  (Column  2)  For  exercise 

I,  you  divide  the  first 
component  of  (16,  24)  by 
4.  For  exercise  J,  you 
multiply  the  second  com- 
ponent.of  (16,  24)  by  2. 


For  exercise  K,  you  mul- 
tiply the  second  compo- 
nent of  (16,  24)  by  2. 

For  exercise  L,  you  mul- 
tiply the  first  component 
of  (16,  24)  by  4.  For 
exercise  M,  you  divide 
the  second  component  of 
(16,  24)  by  2.  For 
exercise  N,  you  divide 
the  first  component  of 
(16,  24)  by  3. 


On  your 

own 

J7J-la 

No 

171-lb 

Yes 

171-lc 

Yes 

171- Id 

No 

171-le 

Yes 

171-lf 

Yes 

171-2 

5 X 16  = 10  X 8 is  a 

true  statement. 

172-3 

10  X 72  = 45  X 16  is  a 

true  statement. 

172-4 

5x8  = 10  x8isa 

false  statement. 

172-5 

(2,  3)  - (4,  6). 

172-6 

(3,  2)  (6,  4). 

172-7 

(2,  1)  - (6,  3). 

172-8 

(1,  2)  'v  (3.  6). 

172-9 

(5,  4)  (10,  8). 

172-10 

(4,  5)  ~ (8,  10). 

172-11 

(4,  3)  - (12,  9). 

172-12 

(3,  2)  - (9,  6). 

172-13 

(3,  4)  (6,  8). 

172-14 

Not  a proportional  re- 
lation. (60,  3)  and 
(3,  60)  are  not  equiv- 
alent ordered  pairs. 

172-15 

A proportional  relation. 
Each  member  is  equiv- 
alent to  each  of  the 
other  members. 

172-16 

A proportional  relation. 
Each  member  is  equiv- 
alent to  each  of  the 
other  members. 
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i72-l7  A proportional  relation. 
Each  member  is  equiv- 
alent to  each  of  the 
other  members. 

J72-I8  Not  a proportional  re- 
lation. (100,  7)  and 
(200,  7)  are  not  equiv- 
alent ordered  pairs. 
172-19  Not  a proportional  re- 
lation. Each  member  is 
not  equivalent  to  each 
of  the  other  members. 
J72-20  Multiply  each  component 
of  (5,  3)  by  5.  * 

25  x3  = 5 X 15  is  a 
true  statement. 

J72-2I  Divide  each  component 
of  (50,  30)  by  2.  * 

25  X 30  = 50  X 15  is  a 
true  statement. 

172-11  12 

J 72-23  150 

172-1\^  10 

172-25  21 

172-26  26 

172-27  S4 

172-28  1 2 

172-29  5 

172-30  10 

172-31  24 

172-32  20 

172-33  6 

Keeping  Skilful 
172-1  Closed  sentence 
172-2  Open  sentence 

172-3  Open  sentence 

172-4-  Closed  sentence 
172-5  Open  sentence 

172-6  Open  sentence 

172-7  Open  sentence 

172-8  Closed  sentence 
172-9  Open  sentence 

172-10  Closed  sentence 

172-11  The  sentence  in  exercises 

4 and  10  express  equa- 
tions. The  sentences 


in  exercises  1 and  8 
express  inequalities. 
172-12  The  sentences  in  exer- 


(4, 

3),  (4,  5), 

(4, 

7)} 

172-14 

{(0, 

1), 

(0,  3), 

(0, 

5), 

(0, 

7).  ( 

2,  1), 

(2, 

3), 

(2, 

5),  (2,  7)} 

172-15 

{(0, 

7), 

(2,  5), 

(4, 

3)} 

172-16 

{(0, 

7), 

(2,  5), 

(2, 

7), 

(4, 

3),  (4,  5), 

(4, 

7)} 

172-17 

{(0, 

1), 

(0,  3), 

(0, 

5), 

(0, 

7),  (2,  3), 

(2, 

5), 

(2, 

7),  (4,  5), 

(4, 

7)} 

172-18 

((0, 

5), 

(0,  7), 

(2, 

7)} 

172-19 

{(0, 

1), 

(2,  3), 

(4, 

5)  } 

172-10 

(406) 

172-1\ 

{0, 

1,  2, 

...,  30} 

172-11 

{39} 

172-13 

{0, 

1,  2, 

...,  16} 

172-lii 

{99, 

100, 

101,  . 

..} 

172-lS 

{0, 

1,  2, 

...} 

172-26 

{27} 

172-17 

{0, 

1,  2, 

...,  12} 

172-13 

{(141,  262)} 

172-12 

{(0, 

191) 

, (1,  191), 

(2, 

191), 

(3,  191), 

(4, 

191), 

(5,  191), 

(6, 

191), 

(7,  191), 

(8, 

191)} 

172-30 

{(0, 

2), 

(1.  3), 

(2, 

4), 

(3. 

5)} 

172-31 

{(304,  221)} 

172-32 

{(1, 

0), 

(2,  0), 

(2, 

1)} 

Lesson  42 

173- k  Yes  * It  is  a set  of  or- 

dered pairs  in  which 
each  member  is  equivalent 
to  each  of  the  other  mem- 
bers. 

Yes  * A member  of  a pro- 
portional relation  is  a 
rate  pair. 

Six  to  five 
Four  to  fifteen 
Six  to  nine 

One  hundred  to  one  hun- 
dred six 

Seyen  to  twenty-one 
The  slant  mark  separates 
the  names  of  the  first 
and  second  components. 

The  first  component  is 
named  to  the  left  of  the 
slant  mark,  * The  second 
component  is  named  to  the 
right  of  the  slant  mark. 

172-1  {1/15,  2/30,  3/45,  4/60, 

5/751 

174- J  Yes 

174-K  What  numbers  must  be  mul- 
tiplied before  you  can 
tell  if  sentence  A ex- 
presses a true  statement 

I74-L  Yes 

174-M  Yes 

174-N  Sentence  A contains  the 
ratios  6/27  and  2/9.  B 
contains  5/9  and  15/21. 

C contains  3/5  and  12/20. 
D contains  10/1  and  50/5. 
E contains  2/13  and  3/13. 
F contains  7/9  and  28/36. 

174-0  A,  C,  D,  F * Because  of 
the  definition  of  equiv- 
alent ordered  pairs. 

For  example,  6/27  2/9 

is  a true  statement  be- 
cause 6 X 9 = 2 X 


cises  2,  5,  and  7 express 
conditions  for  equality. 

The  sentences  in  exer- 
cises 3,  6,  and  9 express  172-B 
conditions  for  inequal- 
ity. 

172-13  {(0,  1),  (0,  3),  (0,  5),  Y72-C 

(0,  7),  (2,  1),  (2,  3),  Y72-D 

(2,  5),  (2,  7),  (4,  1),  -Z72-E 

172-F 

172-G 
172-H 
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174-K 

Yes  * Because  of  the 

175-L 

Because  there  are  infinitely 

175-4 

{10/3,  20/6} 

definition  of  equivalent 

many  rate  pairs  equivalent 

175-5 

False  statement 

ordered  pairs 

to  4/7  * Yes 

175-6 

True  statement 

174-0 

No 

175-M 

Yes.  Each  member  of 

175-7 

True  statement 

174-0 

No  * There  are  infinitely 

{{x.y)  1 x/y  /V  4/7}  is 

175-8 

True  statement 

many  rate  pairs  that  are 

equivalent  to  4/7.  Each 

175-9 

True  statement 

equivalent  to  4/7. 

member  of  {(x,y)  | x/y  ~ 

175-10 

True  statement 

174-0 

— 

8/14}  is  equivalent  to 

1 75- 1 1 

False  statement 

174-0 

Yes  * Yes  * Yes  * Examples 

8/14.  Each  ordered  pair 

175-12 

False  statement 

are  100/175,  32/56,  40/70, 

equivalent  to  4/7  is  also 

For  each  of  the  next  five  ex- 

800/1400,  4000/7000. 

equivalent  to  8/14, and 

ercises, 

, you  could  have  used  any 

174-0 

No  * Yes 

each  ordered  pair  equiv- 

letters 

you  wished  as  names  for 

174-0 

With  the  use  of  the  def- 

alent  to  8/14  is  also 

the  variables.  You  could  also 

inition  of  equivalent  or- 
dered pairs  and  with  this  i75-N 
one  member,  you  can  tell 
which  objects  are  members 
of  the  proportional  re- 
lation and  which  objects 
are  not  members.  175-0 

174- \\  Yes  * {8/14,  ...  } is  the 

set  whose  members  are 

the  rate  pair  8/14  and 

all  rate  pairs  equivalent 

to  8/14.  Since  4/7  is  i75-P 

equivalent  to  8/14,  4/7 

is  a member  of  {8/14,  ...} 

175- 1  Yes.  You  know  that  4/7 

is  a member  of  the  pro- 
portional relation  175-Q 

{8/14,  ...],  and  you  also 
know  that  each  member  of 
a proportional  relation 
is  equivalent  to  each  of 
the  other  members.  * 175-K 

Yes.  Since  8/14  and  4/7 
are  equivalent  rate  pairs,  175-S 
{8/14,  ...}  and  {4/7,...} 
are  the  same  set.  * Yes.  On  your 
The  rate  pairs  equivalent  175- 1 a 

to  100/175  are  the  same  175- lb 

as  the  rate  pairs  equiv-  J75-lc 
alent  to  4/7.  175- Id 

175-J  C X C 175-le 

175-K  Yes  * Yes  * Yes  * Yes  176-2 

176-Z 


equivalent  to  4/7. 

The  set  whose  members  are 
the  ordered  pairs  x,y  that 
satisfy  the  condition  that 
X to  y is  equivalent  to 
seven  to  fifteen 
The  set  whose  members  are 
the  ordered  pairs  x,y  that 
satisfy  the  condition  that 
X to  y is  equivalent  to 
ten  to  one 

The  set  whose  members  are 
the  ordered  pairs  r,s  that 
satisfy  the  condition  that 
r to  s is  equivalent  to 
one  to  one  hundred 
The  set  whose  members  are 
the  ordered  pairs  m,n  that 
satisfy  the  condition  that 
m to  71  is  equivalent  to 

71  to  777 

(1,  3),  (2,  6),  (3,  9)  * 
Yes 

Yes  * Examples  are  (4,  12), 

(5,  15),  (6,  18). 

own 

One  to  six 

Two  to  twelve 

Three  to  one 

Eight  to  five 

One  hundred  to  one 

{1/1,  2/2,  3/3,  4/4,  5/5) 

{9/1,  18/2,  27/3,  36/4} 


have  used  any  rate  pair  that  is 
equivalent  to  the  rate  pair  named 
in  each  exercise  when  you  tabu- 
lated and  described  a set.  For 
example,  you  could  have  written, 
for  exercise  14,  "{1/5,  ...}  = 
{(a,  b)  1 a/6  1/5}.  " 

175-13  {3/8,  ...}  = {{x.y)  1 

x/y  ~ 3/8}. 

175-14  {5/25,  ...}  = {(x.y)  I 

x/y  - 5/25}. 

175-15  {1/4,  ...  } = {{x,y)  1 

x/y  ~ 1/4} . 

175-16  {2/2,  ...}  = {{x.y)  1 

x/y  2/2}. 


175-17 


175-18 


{4/17,  ...}  - {{x.y)  1 
x/y  ~ 4/17). 

Each  of  these  proportion- 
al relations  have  infi- 
nitely many  members. 
Examples  of  five  others 
for  exercise  13  are: 

6/16,  g/24,  12/32,  15/40, 
18/48. 


175-19 


123456789 
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liars  * Yes  * Nura- 
of  plants  * Number 
ollars 

know  that  the  first 
onent  of  16/8  refers 
he  number  of  plants. 


and  since  4 is  the  num- 
ber of  plants  for  which 
you  want  to  find  the  cost, 
4 must  be  the  first  com- 
ponent of  the  rate  pair 
you  are  to  find. 

176- C  Yes  * Number  of  dollars 

that  is  the  cost  of  4 
plants 

177- D  What  components  to  mul- 

tiply to  help  find  the 
replacement  for  x that 
will  make  a true  state- 
ment from  16/8  4/x. 

* By  using  the  definition 


of  equivalent  ordered 
pairs 

177-1 

Yes 

177-F 

16 

177-G 

Yes  * Yes 

177-H 

Yes 

177- \ 

Yes 

177- J 

Number  of  dollars  * Num- 
ber of  plants 

177-K 

Because  now  the  second 
component  of  8/16  refers 
to  the  number  of  plants 

177-1 

Yes  * Because  x is  the 

variable  for  the  number 

of  dollars  that  is  the 
cost  of  4 plants,  and  the 
first  component  of  8/16 
refers  to  a number  of 

dollars  * For  the  number 

of  dollars  that  is  the 
cost  of  4 plants 

J7S-M 

Yes 

17S-N 

Divide  32  by  16.  * {2} 

178-0 

{2}  * {2}  * Yes.  The  two 
sets  contain  the  same 

member. 

178 -P 

A number  of  plants 

178 -q 

2 dollars 

178 -R 

Yes 

178-h 

By  using  the  definition  of 
equivalent  ordered  pairs 

178 -B 

480  * Divide  480  by  15. 

178-0 

32 

178-0 

{32} 

178-1 

{ 32]  * Because  15x  = 480 
was  obtained  from  48/15 
xflO 

178 -? 

32/10 

178-0 

10/32  * 10/32  15/48. 

178 -R 

By  using  the  definition 
of  equivalent  ordered 
pairs  * Divide  4284  by  17. 

l78-\ 

{252} 

J7S-J 

252/63 

J78-K 

63/252 

On  your 

own 

179-\ 

{6} 

179-2 

{6} 

179-Z 

{1} 

175-4 

{30} 

179-5 

{50} 

179-6 

{10} 

179-7 

{135} 

175-8 

{5} 

179-0 

{250} 

175-10 

{30} 

179-1 1 

{24} 

1 75- 1 2 

{28} 

179-13 

{26} 

175-14 

{10} 

175-15 

{60} 

175-16 

{44} 

175-17 

{4} 

179-18 

{32} 

179-19 

{5} 

179-20 

{40} 

175-21 

{84} 

179-22 

{102} 

179 -IZ 

{90} 

179-24 

{12} 

Keeping  Ski Iful 

179-1 

6642 

179-2 

12,051 

179-3 

159, 025 

179-4 

198,584 

17&-5 

76, 426 

179-0 

3287 

for  pages  176-179 


179-7 

1129 

179-8 

1203 

179-9 

64,656 

i79-\0 

6554 

179-\\ 

51,273 

179-\2 

229, 215 

179-\3 

3332 

179-m 

2641 

179-15 

1^,517 

179-16 

240,786 

179-17 

449,580 

179-18 

96,  remainder  36 

179-19 

173,  remainder  20 

179-20 

710,  remainder  12 

179-21 

42,  remainder  110 

179-22 

178,  remainder  135 

1 79-23 

260,  remainder  0 

Checking  up 

Test  44 

179-1 

6/1 

179-2 

2/7 

179-3 

3/2 

179-4 

3/7  ^ 12/24. 

179-5 

2/9  ^4/18. 

179-8 

5/8  10/80. 

179-7 

4/6  'v  16/24. 

179-8 

Sentences  in  exercises 

179-9 

5 and  7 

3(24)  = 12(7). 

179-10 

2(18)  =4(9).  5(80)  = 
10(8)  4(24)  = 16(6). 

The  sentences  that  ex- 

Test 45 

179-1  1 

press  the  statements 
obtained  using  the  re- 
placements named  in  ex- 
ercises 5 and  7 

6/12 

179-12 

30/60 

179-13 

12/28 

179-14 

15/9 

179-15 

6/15 

179-16 

35/21 

179-17 

{72} 

i7S-l8  {1C6) 

179- \9  (6) 

Lesson 

180- k  Number  of  blocks  Tim  walks 

180-b  Since  the  first  component 

of  6/8  refers  to  the  num- 
ber of  blocks  Jerry  walks, 
the  first  component  of 
the  rate  pair  you  are  to 
find  must  also  refer  to 
the  number  of  blocks 
Jerry  walks. 

180-0  Number  of  blocks  Tim  walks 

180-0  The  rate  pair  6/8  repre- 
sents the  comparison  of 
the  number  of  blocks 
Jerry  walks  with  the  num- 
ber of  blocks  Tim  walks. 
Since  each  rate  pair  you 
are  to  find  must  repre- 
sent this  same  comparison, 
you  use  x/y^  and  not  y/x. 

180-1  Yes  * Each  rate  pair  you 

are  to  find  must  be  ‘equiv- 
alent to  6/8. 

180-?  Yes  * Examples  are  3/4, 
6/8,  9/12,  12/16,  15/20, 
18/24.  * Yes.  Since  6/8 

is  equivalent  to  3/4,  each 
rate  pair  equivalent  to 
3/4  is  also  equivalent 
to  6/8. 

180-0  The  number  of  blocks 

Jerry  walks  with  the  num- 
ber of  blocks  Tim  walks 

180-H  The  number  of  blocks  Tim 
has  walked  when  Jerry 
has  walked  24  blocks 

180-\  There  are  two  simple  con- 
ditions for  the  problem. 
a:  = 24  is  one  of  these 
conditions.  The  rate 
pair  you  are  to  find  must 
satisfy  both  simple  con- 
ditions. 

180-J  Yes 


JS9-K 

24  * The  only  replace- 
ment for  X that  satisfies 

X = 24  is  24. 

181-1 

24/32 

J8i-M 

{24/32} 

181-H 

One  * Number  of  blocks 
Jerry  walks  * Number  of 
blocks  Tim  walks 

181-0 

Yes.  Since  6/8  '^24/32, 
6/8  and  24/32  represent 
the  same  comparison. 

181-? 

Yes 

181-q 

Yes 

181-R 

By  using  the  definition 
of  equivalent  ordered 
pairs 

181-3 

32 

181-J 

Yes  * By  using  the  def- 
inition of  equivalent 
ordered  pairs  you  know 
that  if  6(32)  = 24(8), 
then  6/8  24/32.  This 

means  that  32  satisfies 
6/8  '^24/y. 

181-k 

Yes  * Number  of  cars  ♦ 

Number  of  minutes 

181-8 

The  number  of  cars  that 

can  be  washed  in  15  min- 
utes * Because  15  refers 

to  minutes  and  the  second 
component  of  20/60  also 
refers  to  minutes  * The 

number  of  cars  that  can 

be  washed  in  15  minutes 

181-0 

Yes  * to/ 15  is  equivalent 
to  20/60. 

181-0 

By  using  the  definition 
of  equivalent  ordered 
pairs 

181-1 

5 

181-? 

Yes 

182-0 

(Column  1)  Yes 

182-H 

It  represents  the  rate  of 
00  minutes  per  20  cars. 

♦ The  number  of  minutes 

* The  number  of  cars 
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182-\  Yes  * Since  15  refers  to  182-? 
minutes  and  the  first 
component  of  60/20  refers 
to  minutes,  15  must  be  182-^ 
the  first  component  of 
the  rate  pair  you  are  to 
find.  * The  number  of 
cars  that  can  be  washed 
in  15  minutes 

182-^  Yes  * Ib/uj  is  equivalent 
to  60/20. 

182-K  {5]  * The  number  of  cars 

that  can  be  washed  in 
15  minutes 

182-1.  Both  of  the  rate  pairs 
20/00  and  60/20  repre- 
sent the  rate  at  which 
cars  can  be  washed.  If 
you  think  of  the  rate 
pair  20  / 60,  then  20/60  ~ 
uj/15  is  the  condition 
for  the  problem.  If 
you  think  of  the  rate 
pair  60  / 20,  than  60/20 
15/w  is  the  condition 
for  the  problem.  183-H 

182-k  Yes  * Number  of  cents  * 

Number  of  packages  of  183-\ 

notebook  paper  183-6 

182-^  The  number  of  cents  in 
all  Jim  paid  for  the  3 
packages  of  paper  * 3 
is  a number  of  packages  183-Y, 

of  paper.  Since  the  183-\. 

second  component  of 
18/1  refers  to  the  num- 
ber  of  packages  of  paper, 

3 must  be  a second  com- 
ponent of  the  rate  pair 
you  are  to  find.  * 

Number  of  cents 
182-Z  Yes 
182-11  (54) 

182-L  Yes 


Yes  * Number  of  votes 
Janet  received  * Number 
of  votes  Sue  received 
(Column  2)  Since  the 
first  component  of  39/13 
refers  to  the  number  of 
votes  Janet  received,  the 
first  component  of  the 
rate  pair  you  are  to  find 
must  also  refer  to  the 
number  of  votes  Janet 
received.  Therefore,  x 
must  be  the  first  compo- 
nent of  the  second  rate  183-2 

pair.  Since  the  second 
component  of  39/13  refers 
to  the  number  of  votes 
Sue  received,  the  second  183-3 
component  of  the  second 
rate  pair  must  refer  to 
the  number  of  votes  Sue 
received.  Therefore,  1 iSJ-4 

must  be  the  second  com- 
ponent of  the  second  rate 
pair. 

Yes  * x/1  is  equivalent  183-S 

to  39/13. 

{3} 

Number  of  inches  * Num- 
ber of  miles  * Number  of 
miles  represented  by  4 
inches 
(70) 

70  miles  are  represented 
by  4 inches  on  the  map. 

Both  of  the  rate  pairs, 

35/2  and  2/35  represent 
the  rate.  If  you  think 
of  the  rate  pair  35/2, 
then  you  will  use  either 
the  condition  s/4  35/2 

or  the  condition  35/2  ~ 
s/4.  If  you  think  of  the 
rate  pair  2/35,  then  you 
will  use  either  the  con- 
dition 2/35  ^4/s  or  the 


'condition  4/s  ~ 2/35. 

On  your  own 

183-\  X,  number  of  satellites 
Mars  has. 

6/1  ~ 12/x. 

(2).  2 satellites.^  You 

could  also  use  one  of  the 
following  conditions: 

12/x  ~ 6/1,  1/6  ~ x/12, 
and  x/12''~  1/6.  In  the 
answers  that  follow  onlyj 
one  condition  will  be 
expressed. 

X,  number  of  cents  5 cans 
of  soup  cost. 

3/54  ~ 5/x. 

(90).  90^ 

X,  number  of  votes  Roger 
received. 

2/3  ~ 98/x. 

{147}.  147  votes 

X,  number  of  new  cars 
sold. 

8/6  ~ 72/x. 

(54).  54  new  cars 

X,  number  of  English 
coins  for  each  French 
coin  Lois  has  in  her  col- 
lection. 

95/19  ~ x/1. 

{5}.  5 times  as  many 

183-6  X,  number  of  dollars  that 
Jerry  would  be  paid  for 
delivering  16  grocery 
orders. 

6/24  ~ x/1  a 
{4}.  $4 

183-7  X,  number  of  calories  in 
a piece  of  mince  pie. 

4/1  ~ x/lTO. 

{680}.  680  calories 

183-B  X,  number  of  cents  Mrs. 

Adams  paid  for  18  ears 
- of  sweet  corn. 

6/29  --  13/x. 

{87}.  87^ 
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183- 9''  X,  number  of  senators  Prince 

Edward  Island  had  in  1958. 
12/2  ~ 24/x. 

{4}.  4 senators 

184- \0  X.  number  of  points  John 

SCO  red. 

8/7  ~ 192/x. 

{ 168) . 168  points 

184-\\  X,  number  of  miles  that 
is  the  actual  distance 
between  the  two  cities. 

2/S  ~ 9/x. 

{126).  126  miles 

184-\1  X,  number  of  persons  who 
live  in  Canada. 

4/1  ~ x/3,560,238. 
{14240952}.  Approxi- 
mately 14,240,952  persons 
184-\Z  X,  number  of  square  miles 
that  is  the  area  of 
Australia. 

,3/1  8,925,  000/x. 

{2975000}.  About 
2,975,000  square  miles 
184-\^  X,  number  of  feet  that 
was  the  height  of  the 
new  building  for  each 
1 foot  of  height  of  the 
old  building. 

76/2S  ~ 1/x. 

{3}.  3 times  the  height 

of  the  old  building 
JS4-I5  X,  number  of  dollars 
Alice  will  have  saved 
when  she  has  earned  $216. 

4/9  x/216. 

{96}.  $96 

184-\Z  X,  number  of  motor  vehi- 
■ cles  in  Canada  in  1935. 

16/1  ~ x/74,246. 

{1187936}.  1,187,936 

motor  vehicles 

184-\7  X,  number  of  papers  the 
press  can  print  ii\  3 
hours. 

237,500/5  x/3. 


{142500}.  142,500  news- 

papers 

184- \B  X,  number  of  square  miles 
the  land  area  of 
Saskatchewan  is. 

4/1  ~ 880, 000 /x. 

{220000}.  About  220,000 
square  miles 
Applying  mathematics 
184-\  X,  number  of  cents  the 
service  charge  is  for 
12  checks. 

8/1  x/12. 

{96}.  96(f 

184-2  X,  number  of  cents  the 
service  charge  was  per 
check. 

91/13  - x/1. 

{7}.  7^ 

184-3  X,  number  of  dollars  in- 
terest Mr.  Peters  will 
pay  at  the  end  of  one 
year. 

6/100  ~ x/700. 

{42).  $42 

184-^  X,  number  of  dollars  the 
interest  per  year  is  for 
each  $100  borrowed. 

49/980  ~ x/100. 

{5).  $5 

184-S  X,  number  of  dollars  the 
discount  was. 

3/75  ^ x/^5. 

{15).  $15 

184-%  X,  number  of  dollars  dis- 
count for  each  $100  of 
the  regular  price. 

20/250  x/100. 

{8).  $8 

184- 1  X,  number  of  dollars  com- 

mission Mr.  Baker  would 
be  paid. 

16/80  ^ x/560. 

{112}.  $112 

185- B  X,  number  of  dollars 

worth  of  merchandise 


Mr.  Thompson  has  to  sell 
to  earn  a commission  of 
$144. 

24/240  ~ 144/x. 

{1440).  $1440 

185-9  X,  number  of  dollars  Mr. 
Hill’s  yearly  take-home 
pay  is. 

436/1  'v  x/12, 

{5232).  $5232 

155-10  X,  number  of  dollars  Mrs 
Smith's  yearly  salary  is 
4/5  527 6/x. 

{6595}.  $6595 

155-11  X,  number  of  dollars 

worth  of  merchandise  Tom 
had  to  sell  to  receive 
a commission  of  one  dol- 
lar. 

16/288  ^ 1/x. 

{18).  $18 

155-12  X,  number  of  dollars  the 
regular  price  of  the 
camera  was. 

2/10  ~ 8/x. 

{40).  $40 

155-13  X,  number  of  dollars  Mr. 
Harper  borrowed. 

5/100  ^33/x. 

{660).  $600 

155-14  X,  number  of  dollars  Mr. 
Martin's  monthly  salary 
is. 

12/8472  ~ 1/x. 

{70  6).  $706 

155-15  X,  number  of  dollars 

worth  of  merchandise  Mr. 
Johnson  sold. 

18/200  261/ X. 

{2900).  $2900 

155-16  X,  number  of  dollars  in- 
terest per  year  for  each 
$100  he  borrowed. 

64/1280  x/100. 

{5).  $5 
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185-\7  X.  number  of  dollars 

take-home  pay  for  each 
$10  of  salary. 

SB8/S60  ^ x/10. 

(8).  $8 

iS5-l8  X,  number  of  dollars  dis- 
count Tor  each  $10  of 
regular  price. 

33/200  ~ x/10. 

{!).  $1 

155-19  X,  number  of  dollars 


commission  for  selling 
$405  worth  of  merchan- 
dise. 


3/45  ;c/4D5. 

{ 27} . $27 

Keeping  Skilful 

155-1  {(0,  4),  (1,  3),  (1,  4), 


155-2 


155-3 


(2,  2),  (2,  3),  (2,  4), 
(3,  1),  (3,  2),  (3,  3), 
(3,  4)} 


0 


{(0,  3),  (1,  3),  (8,  3), 
(3,  3)} 

4 

O 


o o 


0 12  3 

{(0,  1),  (1,  2),  (2,  3), 
(3,  4)} 


155- 


4 

3 

2 

1 

0 


0 12  3 

{(0,  0),  (0,  1),  (0,  2), 

(0,  3),  (0,  4),  (1,  0), 


(1,  1),  (1,  2),  (1,  3), 

(2,  4)} 

4 <})  O . . 

sio-* 

2 h 0 • • 2S6-D 

1 (b  O . . 

0 © — ■ — - 

0 12  3 ^S6-E 

155-5  {36} 

155-6  { 3280} 

155-7  {0,  1,  2,  ...,  12} 

155-8  {254} 

155-9  {118854} 

155-10  {29072} 

155-11  {386} 

155-12  { 6993,  6994,  6995,  ...} 

155-13  {(6,  0),  (6,  1),  (6,  2)} 

155-14  {(7,  11),  (8,  10),  (9,  Q),287-Q 

(10,  8),  (11,  7),  (12,  6), 

(13,  5),  (14,  4),  (15,  3), 

(16,  2),  (17,  1),  (18,  0)} 


155-15  {(0,  5),  (1,  6),  (2,  7), 

(3,  8),  (4,  9),  (5,  10), 

(6,  11),  (7,  12),  (8,  13)} 
155-16  {(23,  0),  (23,  1),  (23,  2), 

(23,  3),  (23,  4)} 

155-17  {(5,  7),  (6,  6),  (7,  5), 

(8,  4),  (9,  3),  (10,  2), 
(11,  1),  (12,  0)} 

Lesson  45 

155- A The  chart  below  shows  the 

number  of  dollars  raised 
by  the  students  in  each 
room  and  the  goal  for 
that  room. 


Room 

Amount 

raised 

Goal 

Room  101 

$22 

$25 

Room  102 

$20 

$20 

Room  10  3 

$24 

$30 

Room  104 

$22 

$30 

Room  105 

$21 

$25 

155-B  The  number  of  dollars 

raised  * The  number  of 
dollars  that  was  the  goal 
186-C  Room  104  * Yes  * The  goal 
is  how  much  each  room  was 


expected  to  raise.  Room 
104  was  the  only  one  of 
the  five  rooms  that  did 
better  than  expected. 

Both  rooms  had  the  same 
goal  but  Room  101  raised 
more  money. 

Because  these  two  rooms 
had  different  goals  and 
neither  room  reached  its 
goal. 

Yes  * The  number  of  dol- 
lars that  would  have  been 
raised  by  the  students  in 
Room  101  if  their  goal 
had  been  $100  and  if  they 
had  done  just  as  well. 

Yes.  For  each  room  you 
know  one  rate  pair  that 
represents  the  comparison 
of  the  amount  raised  with 
the  goal,  and  you  want  to 
find  an  equivalent  rate 
pair  that  has  a second 
component  of  100.  * The 

number  of  dollars  that 
would  have  been  raised  by 
the  students  in  each  room 
if  their  goal  had  been 
$100  and  if  they  had  done 
just  as  well 

157-H  By  using  the  definition 
of  equivalent  ordered 
pairs.  For  example,  since 
22/25  and  n/100  are 
equivalent  ordered  pairs, 
you  know  that  the  replace- 
ment for  n must  satisfy 
22(100)  = 25n. 

157-1  Yes 

157-J  Yes  * All  you  need  do  is 
compare  the  first  compo- 
nents. Since  the  greatest 
first  component  is  110, 
you  know  that  Room  104 
did  best.  The  next  great- 
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est  first  component  is 
100,  so  Room  102  did  sec- 
ond best.  88  is  the 
third  greatest  number, 
so  Room  101  did  third 
best.  Next  is  Room  105 
and  then  Room  103. 


15  7- K 

Room  10  4,  Room  102,  Room 
101,  Room  105,  Room  103 

157- L 

No.  The  rate  pair  22/25 
represents  a comparison 
but  does  not  have  a sec- 
ond component  of  100.  * 

Yes.  The  rate  pair  88/100 
represents  a comparison 
and  has  a second  compo- 
nent of  100. 

157-M 

Yes 

157-N 

Eighty-eight  per  cent, 
one  hundred  per  cent, 
eighty  per  cent,  one  hun- 
dred ten  per  cent 

157-0 

Yes 

15  7- P 

Yes.  For  each  room,  the 
symbol  in  column  B and 
the  symbol  in  column  C 
are  different  names  of 
the  same  rate  pair. 

188-q 

110/ 

1S5-R 

80  * 81  * Yes  * Yes 

155-S 

110/ 

155-T 

The  first  component  of  the 
rate  pair  is  100  and  the 
second  component  is  100. 

155-U 

Less  than  100/ 

155-V 

Greater  than  100/ 

155-W 

Equal  to  100/ 

155-X 

Less  than  100/ 

155-Y 

Greater  than  100/ 

188-1 

Less  than  100/ 

188-k 

Test  1 18/ S 

Test  2 12/15 

Test  3 36/40 

Test  4 28/28 

Test  5 47/50 

155-8 

18/20  90/100.  12/15  ^ 

80/100.  36/40  90/100. 

28/28  '''  100/100.  47/50 

94/100. 

188-C  90/100  = 90/«,  80/100  = 

80%,  90/100  = 90/«. 

100/100  = 100%,  94/100= 

0A%, 

188-l>  No  * No  * To  receive  a 
grade  greater  than  lOO/o, 
the  first  component  of  the 
rate  pair  representing  the 
comparison  would  have  to 
be  greater  than  the  sec- 
ond component.  This  means 
that  Susan  would  have  to 
answer  correctly  more 
questions  than  are  in  the 
test,  which  is  impossible. 

188- 1  Test  4 * Test  2 * The 

rate  pairs  whose  second 
components  are  100.  In 
other  words,  the  per  cents 
* The  first  components 
On  your  own 
18B-\  78% 

189- 2  12b% 

189-Z  1% 

189-i^  10% 

189-h  200% 

189-%  0% 

189-7  ^% 

189-%  lOOf® 

189-%  66/a 

189-\0  120/100 
189-1  \ 2/100 

189-12  500/100 
189-\%  71/100 

5/100 

1S9-I5  90/100 
159-16  1000/100 
159-17  98/100 
159-18  43/100 
159-19  4/5  -v  80/100  . 80% 

159-20  9/50  ^ 18/100.  18/ 

159-21  32/64  50/100.  50/ 

189-22  90/30  ~ 300/100.  300/ 


159-23  75/150  50/100  . 50/ 

159-21^  96/32  300/100  . 300/ 

159-25  10/1000  1/100.  1/ 

159-26  1000/10  10000/100. 

10,000/ 

159-27  b/4  ^ 125/100.  125/ 


189-2S  Camera  Club  35/35 

Drama  Club  23/25 

Glee  Club  32/40 

Mathematics  Club  33/30 
Pep  Club  63/50 

^ace  Club  18/15 


159-29  Camera  Club  35/35  ~ 

100/100.  100/ 

Drama  Club  23/25 
92/100.  92/ 

Glee  Club  32/40 
80/100.  80/ 
Mathematics  Club  33/30 
110/100.  110/ 

Pep  Club  63/50  ~ 
126/100.  126/ 

^ace  Club  18/15 
120/100.  180/ 

159-30  no/,  126/,  120/  ♦ 92/, 
80/  * 100/ 

159-31  Pep  Club  * Glee  Club 


159-32  Pep  Club  126/ 

^ace  Club  120/ 

Mathematics  Club  110/ 
Camera  Club  100/ 

Drama  Club  92/ 

Glee  Club  80/ 


159-33  Yes  * If  the  Space  Club 
had  obtained  3 more  mem- 
bers, they  would  have  had 
21  new  members.  The  rate 
pair  that  would  represent 
the  comparison  of  the 
actual  number  of  new  mem- 
bers with  the  goal  would 
be  21/15.  21/15  is 

equivalent  to  140/100, 
or  140/.  140/  is  greater 
thaui  126/, 
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Lesson 

1^6 

on  the  test 

190-k 

The  number  of  students 

190- \ 

— 

191-R 

enrolled  at  Lee  &ehool 

191-J 

Yes  * The  number  of  ques- 

who live  more  than  five 

tions  Jack  would  have 

191-S 

blocks  from  the  school 

answered  correctly  if  the 

191-1 

* The  number  of  students 

test  had  100  questions 

enrolled  at  Lee  School 

and  if  Jack  had  done  as 

191-\} 

190-^ 

You  are  to  find  a per 

well  * 100  questions  in 

cent,  and  you  know  that 

a test 

a per  cent  is  a rate 

191-K 

Since  the  second  component 

191-k 

pair  that  represents  a 

of  85/100  refers  to  a 

191-0 

comparison  and  has  a 

number  of  questions  in  a 

191-0 

second  component  of  100. 

test,  the  second  compo- 

*  The  number  of  students 

nent  of  the  rate  pair 

out  of  each  100  students 

whose  first  component  you 

enrolled  who  live  more 

are  to  find  must  also 

than  five  blocks  from 

refer  to  the  number  of 

school 

questions  in  a test.  * 

i90-C 

It  is  equivalent  to 

The  number  of  questions 

64D/720. 

Jack  answered  correctly 

190- D 

By  using  the  definition 

191-1 

It  is  equivalent  to  85/100. 

191-D 

of  equivalent  ordered 

191-H 

{34} 

pairs.  You  know  that 

191-H 

The  number  of  dollars 

the  product  of  the  first 

Doris  earned  last  summer 

component  of  540/730 

191-0 

Doris  saved  54/o  of  her 

and  the  second  component 

earnings  which  means  that 

of  xj 100  is  equal  to  the 

she  saved  54  dollars  out 

191-E 

product  of  the  first 

of  each  100  dollars  she 

191-1 

component  of  x/100  and 

earned. 

192-0 

the  second  compQnent  of 

191-? 

Yes  * A number  of  dollars 

192-n 

540/720 

saved  * A number  of  dol- 

192-\ 

190- E 

75 

lars  earned  * The  compar- 

i90-F 

{75} 

ison  of  the  number  of 

J90-G 

Yes  *■  75/o  is  a rate  pair 

dollars  Doris  saved  with 

that  represents  a com- 

the number  of  dollars  she 

parison  and  has  a first 

earned 

component  of  75  and  a 

191-q 

Since  the  first  component 

second  component  of  100. 

of  54/100  refers  to  the 

75/100  is  also  a rate 

number  of  dollars  Doris 

pair  that  represents  a 

saved,  the  first  compo- 

comparison and  has  a 

nent  of  the  rate  pair 

first  component  of  75 

whose  second  component 

and  a second  component 

you  are  to  find  must  also 

of  100. 

refer  to  the  number  of 

i90-H 

The  number  of  questions 

dollars  Doris  saved.  * 

Jack  answered  correctly 

The  number  of  dollars 

Doris  earned 

It  is  equivalent  to 

54/100. 

{150} 

Doris  earned  $150  last 
summer. 

No  * You  cannot  save  more 
of  your  earnings  than  you 
earn. 

Yes  * Yes 

You  know  that  x%  is  the 
same  as  x/100.  Therefore, 
both  6 is  x$  of  10  and 
6/10  '^x/100  require  you 
to  find  the  first  compo- 
nent of  a rate  pair  that 
has  a second  component 
of  100  and  is  equivalent 
to  6/10. 

60  * Yes  * Since  6 is  x% 
of  10  is  the  same  condi- 
tion as  6/10  ~ x/lQO,  a 
number  that  satisfies 
6/10  ~ x/lOQ  also  satis- 
fies 6 is  x%  of  10. 

{60} 

60  per  cent  * 60  per  cent 
Yes  * Yes 

Yes  * Yes  * 30/o  of  320  is 
s is  the  same  condition 
as  30/100  ^ s/320  since 
both  conditions  require 
you  to  find  the  first 
component  of  a rate  pair 
that  has  a second  compo- 
nent of  320  and  is  equiv- 
alent to  30/100.  You 
know  that  30/100  ~ s/320 
is  the  condition  for  both 
problem  C and  problem  D. 
Therefore,  30/o  of  320  is 
s is  also  the  condition 
for  both  problem  C and 
problem  D. 
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96  * Since  20%  of  3S0 
is  s is  the  same  condi- 
tion as  30/100  ~ s/320, 
a number  that  satisfies 
30/100  ^ s/320  also 
satisfies  30/o  of  320  is 
s. 

192-Y.  96  pages  * 96 

192-1 

J52-M  Yes  * Yes 

192-\{  Yes.  Both  270  is 

of  n and  5/100  ~ Z70/n 
require  you  to  find  the 
second  component  of  a 
rate  pair  that  has  a 
first  component  of  270 
and  is  equivalent  to 
5/100. 

J52-0  5400 

19 2-?  $5400  * 5400 

192-Q  Yes 

192-R  You  want  to  compare  the 
number  of  tickets  Martin 
sold  with  the  number  of 
tickets  June  sold.  12/8, 
not  8/12,  represents  this 
comparison.  8/12  rep- 
resents the  comparison 
of  the  number  of  tickets 
June  sold  with  the  num- 
ber of  tickets  Martin 
sold. 

192-S  {150} 

192-1  Martin  sold  150/«  of  the 
number  of  tickets  June 
sold. 

192-\}  The  first  component 

192-\  The  second  component. 

The  problem  means  that 
you  are  to  find  the 
number  that  compares 
with  32  as  125  compares 
with  100. 

192-\i  125/100  ~ a;/32,  or  125/9 

of  32  is  X. 

192-\  {40} 


192- 1  125/  of  32  is  40. 

On  your  own 

193- \  X,  number  of  cloudy  days 

in  April. 

40/100  ~ x/30. 

{ 12} . 12  days 

193-2  X,  number  of  baskets  he 

would  have  made  if  he  had 
made  100  tries  and  had 
done  just  as  well. 

7/20  ~ x/100. 

{35}.  35/ 

193-3  X,  number  of  pitchers. 
40/100  'v  x/25, 

{10} . 10  pitchers 

193-^  X,  number  of  students 
enrolled. 

20/100  ^ Q2lx. 

{460} . 460  students 

X,  number  of  correct  an- 
swers. 

100/100  x/15. 

{15}.  15  correct  answers 

193-6  X,  number  of  dollars 
raised  by  students  in 
Cook  School  for  each  $100 
raised  by  the  students  in 
Fisher  School, 

52/65  ^ x/100. 

{80}.  80/ 

193-7  X,  number  of  dollars 
raised  by  students  in 
Fisher  School  for  each 
$100  raised  by  the  stu- 
dents in  Cook  School, 
65/52  x/100. 

{125}.  125/ 

193-8  X,  number  of  dollars  paid 
for  bicycle. 

65/100  --  39/ X. 

{60}.  $60 

193-9  X,  number  of  dollars  that 
was  sale  price  for  each 
$100  of  regular  price. 
30/40  .r/100. 

{75},  75/ 


155-10  X,  number  of  persons  that 
was  the  estimated  popu- 
lation in  1960. 

175/100  ^ x/800000. 

{1400000}.  1,400,000  persons 

155-11  X,  number  of  dollars 

take-home  pay  for  each 
$100  of  salary. 

340/425  ~ x/100. 

{80}.  80/ 

155-12  X,  number  of  members  in 
Science  Club. 

5/100  ~ A/x. 

{80}.  80  members 

155-13  a:,  number  of  square  miles 
suitable  for  agriculture. 
16/100  x/3,560,000. 

{5®  600}.  569,600 

square  miles 

155-14-  X,  number  of  dollars  Mr. 

Wliite  paid  for  house. 

138/100  17,250/x. 

{12500}.  $12,500 

155-15  X,  number  of  persons  that 
was  the  urban  population 
in  1956. 

65/100  ~ x/16,080,791, 
{10452514}.  Approximately 
10,452,514  persons 
155-16  X,  number  of  persons  that 
was  the  total  population 
in  1956. 

60/100  ~ 510, 000 /x. 

{850000}.  Approximately 
850,000  persons 
155-17  20/100  ~ x/ 185. 

{37} 

155-18  150/30  --  x/100. 

{500} 

155-19  16/100  ~ x/ 425. 

{68} 

155-20  84/100  ~ 42/x. 

{50} 

155-21  174/100  348/x. 

{200} 
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193-22  47/94  '''  x/lOO. 

(50) 

193-23  94/47  ~ x/100. 

{200} 

193- 2^  150/100  ~ x/2A2. 

{363} 

195-25  32/100  ~ 1536/x. 

{4800} 

Applying  mathematics 

194- 1  X,  number  of  dollars 

commission  was  for  eacli 
$100  wortli  of  merchan- 
dise he  sold. 

200/  2500  ~ x/100. 

{8}.  8/. 

194-2  X,  number  of  dollars 

commission  for  each  $100 
worth  of  merchandise  he 
sold. 

450/5000  'v  x/100. 

{9}.  9/. 

194-3  X,  number  of  dollars 
commission. 

4/100  ^ x/9650. 

{386}.  $386 

194-^  X,  number  of  dollars 
worth  of  merchandise 
sold. 

5/100  '''  142/x. 

{2840}.  $2840 

194-5  X,  number  of  dollars 
discount  per  $100  of 
regular  price. 

5/25  x/100. 

{20}.  20% 

194-B  X,  number  of  dollars 
discount  per  $100  of 
regular  price. 

45/180  ~ :c/100. 

{25}.  25% 

194-7  X,  number  of  dollars 
discount. 

20/100  ~ x/375. 

{75}.  $75 

194-8  X,  number  of  dollars 
worth  of  merchandise. 


2/100  ^ 60/ X. 

{3000}.  $3000 

194-9  X,  number  of  dollars  in- 
terest paid  on  each  $100 
borrowed. 

30/500  ~ x/100. 

{6}.  6% 

194-10  X,  number  of  dollars  in- 
terest per  $100  borrowed. 
10/200  ~ x/100. 

{5}.  5% 

194-11  X,  number  of  dollars  in- 
terest. 

4/100  ~ x/8500. 

{340}.  $340 

194-12  X,  number  of  dollars  bor- 
rowed. 

5/100  69/x. 

{1380}.  $1380 

194-13  X,  number  of  dollars 
weekly  salary. 

80/100  ~ 112/x. 

{140}.  $140 

194-m  X,  number  of  dollars  dis- 
count per  $100  of  regular 
price. 

9/75  x/100. 

{12}.  12% 

194-15  X,  number  of  dollars  that 
was  the  selling  price  of 
the  house. 

5/100  ^ 545/x. 

{10900}.  $10,900 

194-16  X,  number  of  dollars  in- 
terest. 

4/100  x/600. 

{24}.  $24 

194- 17  X,  number  of  dollars  take- 

home  pay  per  $100  of 
salary. 

64/80  ~ x/100, 

{80}.  20% 

195- 18  X,  number  of  dollars  in- 

terest for  each  $100  bor- 
rowed. 

105/1750  ~ x/100. 


195-19 


195-20 


195-21 


195-22 


195-23 


195-24 


Keeping 

195-1 

195-2 

195-3 

195-4 

195-5 

195-6 

195-7 

195-8 

195-9 

195-10 

195-1  I 

195-12 

195-13 

195-14 

1 95- 1 5 

195-16 

195-17 

195-18 


{ 6} . efo 

X,  number  of  dollars  that 
was  the  price  of  the  rug 
before  the  sale. 

15/100  21/x. 

{140}.  $140 

X,  number  of  dollars  of 
monthly  take-home  pay, 
78/100  ~ x/450. 

{351}.  $351 

X,  number  of  dollars  of 
commission  per  $100  of 
selling  price. 

852/28,400  ~ x/100. 

{ 3} . 2% 

X,  number  of  dollars  dis- 
count. 

32/100  ~ x/175. 

{56).  $56 

X,  number  of  dollars 
yearly  salary. 

83/100  ~ 5312/x. 

{ 6400} . $6400 

X,  number  of  dollars  paid 

auctioneer. 

5/100  ^ x/16,700. 

{835}.  $835 

Skilful 
{60} 

{80} 

{8905} 

{6} 

{2750} 

{416} 

{72} 

{18} 

{64} 

{120900} 

{1,  2,  3,  ...,  146} 

{150} 

{2879} 

{100} 

{380} 

{1,  2,  3,  ...,  205} 

{150} 

{227} 
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195-19 

{225) 

1 95-20 

{100) 

195-21 

{935) 

195-22 

{3067,  3068  , 3069,  ...) 

195-23 

{500) 

195-211 

{8) 

Lesson 

47 

195-K 

One 

195-B 

Because  the  first  com- 
ponent, not  the  second 
component,  of  4/1  refers 
to  the  number  of  records 

Jane  has 

195-C 

To  the  number  of  records 
Sally  can  have 

196-D 

Yes 

195-E 

You  know  that  Jane  has 

fewer  than  25  records. 

This  means  that  the  num- 
ber of  records  Jane  has 
is  less  than  25.  * Yes 

* The  number  of  records 

Jane  can  have 

196-F 

Yes 

196-G 

Yes.  .Each  member  of 
{4/1,  . . . ) satisfies 

4/1  x/y,  * Yes 

196-H 

Examples  are  8/2,  12/3, 
16/4,  20/5,  24/6. 

196-1 

4/1,  8/2,  12/3,  16/4, 

20/5,  24/6  * Yes 

19  6- J 

{4/1,  8/2,  12/3,  16/4, 
20/5,  24/6) 

196-K 

If  Jane  has  16  records, 
Sally  has  4 records.  If 
Jane  has  20  records, 

Sally  has  5 records.  If 
Jane  has  24  records, 

Sally  has  6 records. 

196-L 

Yes 

197-M 

No 

197-N 

Since  the  first  component 
of  m/100  refers  to  the 
number  of  dollars  in- 
terest, the  first  compo- 
nent of  the  second  rate 

pair  must  refer  to  the 
number  of  dollars  inter- 
est. Since  the  second 
component  of  m/100  refers 
to  the  number  of  dollars 
on  which  the  interest  is 
paid,  the  second  component 
of  the  second  rate  pair 
must  refer  to  the  number 
of  dollars  on  which  the 
interest  is  paid.  * In- 
terest is  paid  on  the 
number  of  dollars  that  is 
borrowed.  In  this  case, 
$200,  not  $273,  was  bor- 
rowed. 

J97-0  Yes 

J97-P  n,  not  m,  refers  to  the 
number  of  dollars  inter- 
est Mr.  Taylor  paid.  In 
the  problem  another  re- 
quirement is  given  about 
the  number  of  dollars  in- 
terest Mr.  Taylor  paid. 

* Yes 

-Z57-Q  Yes 
J97-R  13 

197-%  Yes 
197-1  5 

197-k  No  * No  * You  should  imag- 
ine that  the  cents  spent 
for  erasers  are  put  with 
the  cents  spent  for  pen- 
cils. This  is  additive 
action  and  is  represented 
by  a + f>,  not  a - b. 

197-%  No 
Jfl7-C  Yes 

197-%  Yes  * The  number  of  pen- 
cils * The  number  of  cents 
197-E  Since  the  first  component 
of  3/15  refers  to  the  num- 
ber of  pencils,  the  first 
component  of  the  second 
rate  pair  must  refer  to 
the  number  of  pencils. 


Since  the  second  compo- 
nent of  3/15  refers  to 
the  number  of  cents,  the 
second  component  of  the 
second  rate  pair  must 
refer  to  the  number  of 
cents. 

iP7-F  Yes 

19  7-(a  Yes  * The  number  of 
erasers  * The  number 
of  cents 

iP7-H  Since  the  first  component 
of  1/4  refers  to  the  num- 
ber of  erasers,  the  first 
component  of  the  second 
rate  pair  must  refer  to 
the  number  of  erasers. 
Since  the  second  compo- 
nent of  1/4  refers  to 
the  number  of  cents,  the 
second  component  of  the 
second  rate  pair  must 
refer  to  the  number  of 
cents. 

197- \  Yes 

1S7-J  Yes.  The  compound  con- 
dition for  the  problem 
consists  of  three  simple 
conditions  and  two  of  the 
connectives  "euid. " 

198- K  10  * 12 

198-1  Yes 

198-H  22 

198-H  22t 

On  your  own 

198-\  X,  number  of  points  Mike 
scored,  y,  number  of 
points  Paul  scored. 

4/3  x/y  A y < 14. 

{4/3,  8/6,  12/9,  16/12). 
Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from  8/6 
is:  Mike  scored  8 points 
and  Paul  scored  6 points. 
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198-2  X,  number  of  votes  Carl 
received,  y,  number  of 
votes  George  received. 

2/5  x/y  A ^ + 18  = y. 
{12/30]. 

Carl  received  12  votes 
and  George  received  30 
votes. 

198-3  X,  number  of  dollars  dis- 
count. y,  number  of  dol- 
lars net  price. 

10/100  ~ x/20  a20  - X = y. 
{(2,  18)].  $18 

198-^^  X,  number  of  dollars  dis- 
count. y,  number  of  dol- 
lars net  price. 

15/100  ~ x/220  a220- 
X - y- 

{(33,187)].  $187 

198-h  X,  number  of  new  stamps 
Larry  bought,  y,  number 
of  stamps  Larry  had  after 
he  bought  the  5 packages. 
27A  + X - y A 1/24  ~ b/x. 
{(120,  394)].  394  stamps 

l%-%  X,  number  of  cents  spent 
for  oranges,  y,  number 
of  cents  spent  in  all. 

27  + X = y A 12/48  b/x. 
{(24,  51)].  51^ 

198-7  X,  number  of  stamps  Jay 
has.  y,  number  of  stamps 
Ed  has. 

125/100  ~ x/y  A y + 128  = 
364. 

{295/236].  Jay  has  295 
stamps  and  Ed  has  236 
stamps. 

198-B  X,  number  of  dollars  in- 
terest Mr.  Thomas  paid, 
y,  number  of  dollars  in- 
terest the  credit  union 
charged  on  each  $100. 

803  - 300  = X A x/300  ~ 

y/100. 

{(3,  1)].  1% 


198-9  X,  number  of  dollars  in- 
terest Mr.  Henderson  paid, 
y,  number  of  dollars  in- 
terest bank  charged  on 
each  $100. 

1325  - 1250  = X A x/1250  ~ 
y/100. 

{(75,  6)].  efo 

iSS-IO  X,  number  of  ounces  of 
mints,  y,  number  of 
ounces  of  candy. 

12  + X = y A 1/8  ~ 3/x. 
{(24,  36)].  36  ounces 
1^-11  X,  number  of  dollars  dis- 
count on  chair,  y,  number 
of  dollars  discount  for 
each  $100  of  the  regular 
price. 

140  - 91  = X A x/140  ~ 
y/100. 

{{49,  35)].  2b% 

198- \2  X,  number  of  lawns  Ed 

mowed,  y,  number  of  lawns 
Frank  mowed. 

4/3'~x/y  Ax  + y < 15. 
{4/3,  8/6].  Either  Ed 
mowed  4 lawns  and  Frank 
mowed  3 lawns  or  Ed  mowed 
8 lawns  and  Frank  mowed 
6 lawns. 

195-13  X,  number  of  cents  spent 
on  tickets  for  adults. 

y,  number  of  cents  spent 
on  tickets  for  children. 

z,  number  of  cents  spent 
in  all. 

X + y = z A 1/25  ~ 3/x 
A 1/10  2/y. 

Mr.  Brown  spent  95  cents 
in  all  for  the  tickets. 

Lesson  48 

199- k  Yes  * Yes 

199-B  m/n  ^ b/b  An  < 12. 

199-Z  Yes  * Yes 

199-9  20/12  is  a member  of 


{5/3,  ...]  because  20/12 
is  equivalent  to  5/3. 

You  know  20/12  is  equiv- 
alent to  5/3  because 
20  X 3 = 5 X 12.  25/15 

is  a member  of  {5/3, . . . ] 
because  25/15  is  equiv- 
alent to  5/3.  You  know 
25/15  is  equivalent  to 
5/3  because  25  X 3 = 

5 X 15. 

199-E  Because  neither  12  nor 

15  satisfy  n < 12 

199-b  5/3,  10/6,  15/9  * Yes. 

These  rate  pairs  satisfy 
both  m/n  5/ 3 A n < 12. 

199-9  {5/3,  10/6,  15/9]  * No 

199-H  Yes 

199-1  Yes  * Yes 

i99-J  x/y'^2/8Ax  + y = 20. 

199-K  Yes  * Yes 

199- L  Yes  * Yes  * Yes  * The 

set  tabulated  in  D4  is 
the  set  of  all  rate  pairs 
equivalent  to  1/4.  5/20, 

6/24,  and  8/32  are  con- 
tained in  this  set  be- 
cause each  of  them  is 
equivalent  to  1/4. 

J99-M  The  sum  of  the  components 
of  each  of  these  rate 
pairs  is  greater  than 
20.  * No.  To  satisfy 

the  compound  condition, 
they  must  satisfy 
X + y = 20  as  well  as 
x/y  ~ 2/8. 

200- n  4/16  * Yes.  4/16  sat- 

isfies both  x/y  ~ 2/8 
and  X + y = 20. 

200-0  {4/16] 

200-P  Yes 

200-q  

200-R  Yes 

200-3  {6/8,  ...].  This  could 

also  be  tabulated  as 
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{3/4,  . . . ] since  3/4  is 
equivalent  to  6/8. 

2J0-J  All  the  members 

200-U  {6/8,  . . . } * Yes 

260-V  Yes.  Each  rate  pair 

equivalent  to  6/8  has  a 


first 

component  less  than 

the  second  component. 

On  your 

own 

200-1 

x/y  ~ 

4/6  A X + y < 20. 

{2/3, 

4/6,  6/9) 

200-2 

x/y  ~ 

3/7  A X < 25. 

{3/7, 

6/14,  9/21,  12/28, 

15/35, 

18/42,  21/49, 

24/56) 

200  -3 

x/y  ~ 

4/9  A X = 2(4). 

{8/18) 

200-4 

x/y  ~ 

15/18  A y - X = 1. 

{5/6) 

200-5 

x/y  ^ 

2/10  A y < lOx. 

{1/5, 

...) 

200-6 

x/y  ^ 

2/2  A X + y < 15. 

{1/1, 

2/2,  3/3,  4/4, 

5/5,  6/6,  7/7) 

200-7 

x/y  ~ 

7/8  A y - X = 3. 

{21/24) 

200-8 

x/y 

9/6  A X < y + 4. 

{3/2, 

6/4,  9/6) 

201-9 

x/y  ~ 

2/3  A X + y < 5. 

201-10 

1 ) 

x/y  ~ 

8/5  Ax  + y = 52. 

{32/20] 

Applying  mathematics 

201-\  X,  number  of  dollars 

that  the  Canadian  rail- 
ways earned. 

X - 1,  232,387,115  = 
37,220,149. 

{1269607264). 

$1,269,607,264 

201-2  X,  number  of  miles  trav- 
eled in  15  minutes. 

337/1  '^x/ld. 

{5055).  Approximately 
5055  miles 

201-Z  X,  number  of  tickets 


Harriet  had  to  begin  with. 

X > 20  A X - 14  < 9. 

{21,  22).  21  or  22  tick- 

ets 

201-^■  X,  number  of  strokes  Joe 
had  on  the  second  nine 
holes. 

54  + X > 113. 

{00,  61,  62,  ...).  A 
score  of  60 

201-B  X,  number  of  dollars  that 
was  the  regular  price  of 
the  jacket. 

15/100  72/x. 

{480).  $480 

201-6  X.  number  of  moths  Donna 
mounted,  y,  number  of 
butterflies  Donna  mounted. 
X + y ■=  6. 

{(1,  5),  (2,  4),  (3,  3), 

(4,  2),  (5,  D). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(2,  4)  is  2 moths  and 

4 butterflies. 

201-1  X,  number  of  shrubs  plant- 
ed. y,  number  of  trees 
planted. 

x+y  <12  Ax-  y. 

{(1,  1),  (2,  2),  (3,  3), 

(4,  4),  (5,  5)). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(5,  5)  is  5 shrubs  and 

5 trees. 

201-Z  X,  number  of  dollars  that 
was  the  discount,  y, 
number  of  dollars  that 
was  the  net  price  of  the 
dress. 

20/100  ^ x/m  A 20  - X = y. 
{(6,  24)).  $24 


2D1-Z  X,  number  of  degrees  the 
melting  point  of  iron  is 
higher  than  the  melting 
point  of  copper. 

1533  - 108  3 = ;c. 

{450).  450  degree  centi- 

grade 

^1-10  X,  number  of  dollars  that 
was  Mr.  Lee's  commission 
during  October. 

4/10)  ''^x/7475. 

{299).  $299 

201-\\  X,  number  of  hits  the  out- 
fielder had. 

9/47  '''  36/x. 

{188).  188  hits 

201-\2  X,  number  of  cents  Carol 
had  before  her  mother 
gave  her  the  15  cents. 

X < 57  A X + 15  > 62. 

{48,  49,  50,  ...,  56). 

From  48  through  56  cents 
201-\S  X,  number  of  dollars  dis- 
count. 

248  - X < 252. 

{97,  98,  99,  ...,  348). 

97  dollars 

X,  number  of  dollars  in- 
terest for  each  $100  bor- 
rowed. 

45/750  ~ x/100. 

{ 6) . Q% 

201- 15  X,  number  of  years  that 

is  Helen's  age  now. 
y,  number  of  years  that 
is  Anita's  age  now. 
x-y=9Ay  + 4=17. 
{(22,  13)).  Helen  is 
22  years  old  and  Anita 
is  13  years  old. 

202- 16  X,  number  of  dollars 

raised  for  each  $100  of 
the  goal. 

8625/7500  '^x/100. 

{115).  112% 
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202-\7  X,  number  of  arrowheads 
Bill  has.  y.  number  of 
arrowheads  Ken  has. 

X - y - A y + 23  = 50. 
{(42,  27)1.  Bill  has 
42  arrowheads  and  Ken 
has  27  arrowheads. 

2?  2- 1 8 X,  number  of  cents  that 
was  the  total  cost  of 
the  track,  y,  number 
of  cents  that  was  Tom's 
change. 

x/4  ~ 13/1  a75  - X = y. 
{(52,  23)1.  23  cents 
202-19  X,  number  of  nickels 
Janet  had.  y,  number 
of  dimes  Janet  had. 
ar+y=llAy-x=5. 
{(3,  8)}.  3 nickels 

and  8 dimes 

202-20  36/225  ^x/100. 

{16} 

202-21  x + y<  15  Ay-x  = a 
{(0,  9),  (1,  10), 

(2,  11)1 

202-22  X > 386  A 134  + X > 525 
{392,  393,  394,  ...) 
202-23  x/y  8/12  A y - x < 8. 
{2/3,  4/6,  6/9,  8/12, 
10/15,  12/18,  14/21} 

20  2-2^1  68/100  ''^x/9050. 

{63581 

202-25  X + y = 15  A y < 78  + 13. 
{(15,  0),  (14,  1),  (13, 
2),  (12,  3),  (11,  4), 

(10,  5)1 

202-26  x/y'^6/5Ax+y<  35. 

{6/5,  12/10,  18/15} 

202-27  125/100  15/x. 

{121 

202-28  28/112  ~ x/lOO.  {25} 
202-29  11/100  'v  x/200.  {22} 

Checking  up 

Test  46 
202- \ T 
202-2  F 


202-3 

T 

202-4 

F 

202-5 

T 

202-6 

T 

202-7 

T 

202-8 

F 

202-9 

T 

202-10 

F 

Test  47 

202-1 1 

(a) 

12/15 

202-12 

(c) 

8(12)  = 32(3) 

202-13 

(d) 

discount 

202-14 

(b) 

7 

202-1  5 

(c) 

interest 

202-16 

(c) 

{2.  31 

202-17 

(c) 

10% 

202-18 

(b) 

8/12 

202-19 

(b) 

3/10 

Test  48 

203-20 

18 

202-21 

48 

202-22 

6 

202-23 

6 

202-24 

108 

202-25 

2 

202-26 

{12] 

202-27 

{32} 

202-28 

{2561 

202-29 

{81 

202-30 

{9/15} 

202-31 

(4/5, 

8/10,  12/15, 

202-32 

{S/3, 

...1 

Test  49 

203-33 

X,  number  of  cents 

18  pencils  cost. 

6/25 

~ 18/x. 

{75}. 

75  (p 

203-3^  X,  number  of  correct  an- 
swers Barbara  had. 

5/  4 /V  45/a:. 

{36}.  36  correct  answers 

202-35  X,  number  of  students 
enrolled  at  Westview 
School. 

15/100  ~ 54/x. 

{360}.  360  students 


202- 36  X,  number  of  dollars  com- 

mission that  Mr.  Hanson 
receives  for  each  $100 
worth  of  merchandise  he 
sells. 

70/1000  ~ x/100. 

{71.  7/p 

203- 37  X,  number  of  dollars  dis- 

count on  suit. 

20/100  ~ x/45. 

{91.  $9 

203-38  X,  number  of  dollars  dis- 
count on  set  of  tools, 
y,  number  of  dollars  Mr. 
Bender  paid  for  set  of 
tools. 

15/100  -v  ;c/140  A 140  - 

X = y. 

{(21,  119)1.  $119 

203- 39  X,  number  of  hits  Bob  had. 

y,  number  of  hits  Larry 
had. 

3/2  ~x/y  Ax-y=8. 

{(24,  16)1.  Bob  had  24 
hits  and  Larry  had  16  hits. 
2D2-40  60/100  x/ 25. 

{151 

202-41  200/100  48/x. 

{241 

202-42  13/25  x/100, 

{52} 

202-43  15/100  ^x/ 120. 

{18} 

202-44  105/75  'v  x/100. 

{140} 

202-45  x/y  ~ 5/6  A y - X = 4. 
{20/24} 

202-46  x/y  2/3  A y < 25. 

{2/3,  4/6,  6/9,  8/12, 

10/15,  12/18,  14/21, 

16/24} 

Test  50 

204- \  T 
204-2  T 
204-3  F 

204-4  T ^ 
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204-5 

F 

(60,  27),  (61,  26),  (62, 

Lesson  49 

274-6 

T 

25),  (63,  24),  (64,  23), 

206-k 

Yes 

204-7 

T 

(65,  22),  (66,  21),  (07, 

206-% 

One.  The  stroke 

Test  51 

20),  (68,  19),  (69,  18), 

206-C 

17 

204-% 

(d)  X > 1 A X < 6. 

(70,  17),  (71,  16),  (72, 

206-d 

Yes 

204-% 

(c)  { ] 

15),  (73,  14),  (74,  13), 

206-E 

Set  B has  one  more  member 

204-10 

(d)  {0,  2,  4] 

(75,  12),  (76,  11),  (77, 

than  set  A.  * The  tally 

204-1  1 

(b)  is  the  empty  set 

10),  (78,  9),  (79,  8), 

numeral  for  set  B has  one 

204-12 

(a)  X - 2 > 2. 

(80,  7),  (81,  6),  (82,  5), 

more  stroke  than  the  tally 

204-13 

(b)  A and  B meet 

(83,  4),  (84,  3),  (85,  2), 

numeral  for  set  A. 

204-m 

(b)  ray 

(86,  1),  (87,  0)}. 

206-F 

Set  C has  one  more  member 

204-15 

(d)  6/30 

41  points 

than  set  B.  * The  tally 

Test  52 

205-28 

X,  number  of  days  Carol 

numeral  for  set  C has  one 

204-16 

30 

was  absent. 

more  stroke  than  the  tally 

205- 1 7 

{0,  1,  2,  3,  4,  5} 

5/100  ^ x/180. 

numeral  for  set  B. 

205-18 

{0,  1,  2,  3,  4} 

{9}.  9 days 

206-% 

Set  D has  one  more  member 

205-19 

They  are  encircled. 

205-1% 

X,  number  of  points  Pete*s 

than  set  C.  * The  tally 

205-20 

They  are  enclosed  by  tri- 

team scored,  y,  number 

numeral  for  set  D has  one 

angles. 

of  points  Harold’s  team 

more  stroke  than  the  tally 

205-21 

They  are  enclosed  by 

scored. 

numeral  for  set  C. 

squares. 

3/2  x/y  A X < 16. 

207-% 

(Column  1)  Set  A has  1 

205-21 

They  are  both  encircled 

{3/2,  6/4,  9/6,  12/8, 

member.  Set  B has  2 mem- 

and enclosed  by  triangles. 

15/10). 

bers.  Set  C has  3 mem- 

295-23 

{(3,  3),  (4,  4)} 

10  points 

bers.  Set  D has  4 mem- 

205-24 

{ ) 

bers. 

Test  53 

207-\ 

(Cblumn  1)  1 

205-25 

X,  number  of  aprons 

207-6 

(Column  1)  2 

Martha  made. 

207-^ 

3 

13  - X = 5. 

207-\. 

4 

{8}.  8 aprons 

207-M 

5 

205-26 

X,  number  of  tickets  Ruth 

207-N 

6 

sold. 

207-% 

7 

23  + X < 39. 

207-? 

8 

(1,  2,  3,  ...,  15}.  From 

207-% 

9 

1 through  16  tickets 

207-% 

10 

205-17 

X,  number  of  points  scored 

207 -k 

The  number  that  each 

by  winning  team,  y,  num- 
ber of  points  scored  by 
losing  team, 
x+y  = 87Aar>  45. 

{(46,  41),  (47,  40), 

(48,  39),  (49,  38),  (50, 

37),  (51,  36),  (52,  35), 

(53,  34),  (54,  33),  (55, 

32),  (56,  31),  (57,  30), 

(58,  29),  (59,  28), 


symbol  expresses 
2a7-B  ^ names  1.  # names  2. 

to>  names  3.  3 names  4. 

207-C  *0^ 

207~\i 
207-E  3 
207~E  H 

207-6  You  may  use  any  symbols 
you  wish  as  code  numer- 
als. For  example,  you 
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207-H 


207-1 


20  7- J 


20S-A 
208- g 

208-C 

208-D 


could  use  7u  to  name  the  20S-E 


number  of  members  in  set 
E,  A to  name  the  number  205-F 
of  members  in  set  F,  ‘9- 
to  name  the  number  of 
members  in  set  G,  and  20S-G 

JL  to  name  the  number  of  20S-H 
members  in  set  H. 

( Column  2)  No  * No  * 208-1 

Since  the  same  symbol  20S-J 


cannot  be  used  more  than 
once  in  a code  numeral, 
the  code  system  does  not 
have  the  property  of 
repetition.  Since  each 
numeral  in  a code  system 
consists  of  just  one  208-K 

symbol,  addition  is  not  208-L 

used  to  find  the  number  208-M 

expressed.  Therefore, 
the  code  system  does  not 
have  the  property  of  ad- 
dition. 

(Column  2)  Yes.  In  a 
code  system,  a different 
symbol  is  used  to  name  209-N 

each  member  of  {1,  2,  3,  209-0 

. ..  ].  Since  {1,  2,  3, 

...)  is  an  infinite  set, 
an  infinite  set  of  sym- 
bols must  be  used  to  name  209-P 
the  members  of  {1,  2,  3, 

...). 

(Column  2)  Yes  * Yes  * 209-Q 

A tally  system  is  easier 
to  learn  because  it  has  209-R 
only  one  symbol  which  is  209-S 
used  again  and  again. 

In  a code  system,,  each 
number  is  expressed  with 


just  one  symbol.  210-T 
One  210-U 
How  many  strokes  there  210-V 
are  * 30 

2*4  210-\i 
4 


There  are  seven  groups  of 
four  objects. 

There  were  2 objects  left 
over  after  the  grouping 
was  completed. 

7*2 

No.  There  are  only  9 stars 
and  strokes  but  30  objects. 
30 

Yes  * 14.  Since  each  nu- 
meral contains  3 stars  and 
2 strokes,  they  name  the 
same  number.  The  arrange- 
ment of  the  stars  and 
strokes  in  the  numeral 
does  not  matter. 

16 

Yes 

No.  There  are  only  6 
diamonds,  stars,  and 
strokes.  * Find  the  sum  of 
the  numbers  expressed  by 
the  symbols  in  the  numeral. 
This  sura  is  16  + 4 + 4 + 

4 + 1 + 1.  * 30 
Yes 

There  are  6 groups  of  4 x 
4,  or  16.  * Yes.  16  + 16  + 
16  + 16  + 16  + 16  + 4 + 4 + 
1 + 1 = 106. 

Since  you  are  using  a base 
of  four,  you  must  group  by 

4’s. 

There  is  just  one  group  of 
4x4x4  objects. 

106 

Yes  * Four  of  the  diamonds 
in  numeral  H express  the 
same  number  as  the  arrow- 
head in  numeral  I. 

1 * 10 

Yes  * 10  X 10,  or  100 
You  must  know  what  number 
is  expressed  by  each  symbol- 
Yes  ♦ 111 


2i(}-X  Yes  * The  arrangement  of 
the  symbols  in  numeral  K 
is  different  from  the 
arrangement  of  the  symbols 
in  numeral  M. 


On  youi 

r own 

210-\  ' 

210-1 

// 

210-3  ☆ // 

210-^4  ☆ ☆ / / 

210-5  ' 

210-6 

210-7  ^ 

ir/// 

210-8  1 

210-9  /////// 

210-10 

☆ ☆ ☆ ☆ ☆ ///// 

211-11 

(base  three)  ^ 

(base  eight)  it / 

211-12 

(base  three)  // 

(base  eight)  it  it  / 

211-13 

9 + 9 + 3 + 1,  or  22 

211-111 

8 + 4 + 2 + 1,  or  15 

211-15 

16  + 16  + 4 + 4+4,  or 

44 

211-16 

216  + 36  + 36  + 6 + 1 + 

1 + 1 + 1,  or  298 

211-17 

121  + 11  + 1 + 1 + 1 + 

l+l  + l + l + l + l. 

or  141 

211-18 

64  + 64  + 1 + 1 + 1,  or 

131 

211-19 

100  + 100  + 100  + 10  + 

100  + 100,  or  510 

211-20 

12  + 1 + 1+1  + 1+1- 

1 + 1 + 1 + 1,  or  21 

Keeping 

1 Skilful 

211-1 

10,596 

211-2 

19,507 

211-3 

98,824 

211-4 

242,  429 

211-5 

10,783 

211-6 

1165 

211-7 

704 

211-8 

2472 

211-9 

9778 

211-10 

6382 
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211-\  1 

17, 167 

by  the  symbols  in  the  nu- 

base-three  numeral  ex- 

211-\2 

72,044 

meral. 

presses  the  nuirber  3 x 

211-\Z 

5526 

212-K 

2(3  X 3 X 3)  + 1(3  X 3)  + 

3,  or  9. 

211-\^ 

43, 758 

2(3)  + 1(1),  or  70  * 

213-5 

Numerals  I and  J 

2Ji-l5 

1786 

1(3  X 3 X 3)  + 2(3  X 3)  + 

213 -? 

Numeral  J * It  is  easier 

211-\Z 

6510 

1(3)  + 2(1),  or  50 

to  determine  what  number 

211-\7 

211,509 

212-1 

Yes  * By  distributing  the 

is  named.  It  is  also 

211-\8 

448,000 

6 strokes  in  the  spaces 

easier  to  write  the  nu- 

211-\9 

259, 415 

in  two  different  ways 

meral. 

211-20 

609, 120 

212-H 

You  could  use  an  open 

213-0 

Numerals  K and  L * Nu- 

211-2\ 

98,  remainder  56 

space  to  separate  the 

meral  L 

211-22 

39,  remainder  0 

strokes  in  one  position 

213-8 

Three  strokes  in  any 

211-23 

713,  remainder  0 

from  those  in  another  po- 

space may  be  replaced  by 

211-2^ 

413,  remainder  94 

sition.  Numeral  E in  D3 

one  stroke  in  the  next 

211-25 

207,  remainder  0 

could  be  written  as  / // 

space  to  the  left. 

211-26 

108,  remainder  0 

/ //. 

213-\ 

9 * Ten  strokes  in  any 

211-27 

727,  remainder  38 

213-H 

(Column  1)  No  * No  matter 

space  may  be  replaced  by 

where  the  stroke  is  lo- 

one stroke  in  the  next 

Lesson 

50 

cated  in  the  numeral,  it 

space  to  the  left. 

211-k 

3 

will  express  the  number  1. 

213-J 

30 

211-8 

53 

No  matter  where  the  star 

213-K 

63 

211-0 

Some  of  the  symbols  are 

is  located  in  the  numeral. 

213-1 

The  number  of  strokes  in 

used  more  than  once  in 

it  will  express  the  number 

each  space  in  numeral  P 

the  numeral. 

3.  Likewise,  the  diamond 

is  the  sum  of  the  number 

211-0 

When  you  found  the  number 

will  always  express  3x3, 

of  strokes  in  the  cor^ 

expressed  by  the  numeral, 

and  the  arrowhead  will  al- 

responding spaces  in  nu- 

you found  the  sum  of  the 

ways  express  3x3x3. 

merals  M and  N.  For  ex- 

numbers expressed  by  the 

213-k 

10  X 10,  or  100 

ample,  since  there  are  3 

symbols  in  the  numeral. 

213-8 

10  X 10  X 10,  or  1000 

strokes  in  the  second 

212-1 

So  you  can  tell  which 

213-0 

Yes  * 4754 

space  from  the  right  in 

strokes  express  the  number 

213-0 

The  numbers  expressed  by 

numeral  M and  3 strokes 

1 and  which  strokes  express 

the  symbols  in  the  nu- 

in the  second  space  from 

the  number  3 

meral  are  different.  For 

the  right  in  numeral  N, 

212-F 

Since  each  of  these  strokes 

example,  a stroke  in  the 

there  are  3 + 3,  or  6 

expresses  3,  the  two 

second  space  from  the 

strokes  in  the  second 

strokes  express  2(3),  or  6. 

right  in  a base- ten  nu- 

space from  the  right  in 

212-0 

Yes 

meral  expresses  the  num- 

numeral P. 

212-W 

Yes.  1(3  X 3 X 3)  = 27. 

ber  10,  while  a stroke  in 

213-H 

4(16)  + 6(4)  + 5(1),  or 

212-\ 

53 

the  same  position  in  a base- 

93 

212-yi 

Yes  * Yes  * The  stroke  is 

three  numeral  expresses  the 

213-8 

(Column  2)  3 

used  more  than  once  in 

number  3.  A stroke  in  the 

213-0 

You  know  that  you  can 

numeral  C and  when  you 

third  space  from  the  right 

regroup  the  strokes  in 

found  the  number  expressed 

in  a base-ten  numeral  ex- 

numeral P because  it  is 

by  numeral  C,  you  found  the 

presses  the  number  10  x 

a base- four  numeral  and 

sum  of  the  numbers  expressed 

10,  or  100,  while  a stroke 

has  more  than  3 strokes 

in  the  same  position  in  a 

in  each  space.  * You 
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214-S 


214-e 


5(7)  + 3(1),  or  920 
5(7  X 7 X 7)  + 6(7  x 
4(7)  + 2(1),  or  2039 


should  replace  four  of 
the  strokes  in  the  space 
farthest  to  the  right  by 

214-7 

one  stroke  in  the  second 
space  from  the  right  be- 
cause 1 four  is  the  same 

as  4 ones. 

214-3 

214-9 

213-P 

Yes 

214-q 

Because  the  one  stroke 

in  the  third  space  from 
the  right  expresses  the 
same  number  as  the  four 

214-10 

strokes  in  the  second 

214-\ 1 

space  from  the  right  * 

Yes 

214-12 

214-R 

Four  of  the  strokes  in 
the  space  third  from  the 

right  can  be  replaced  by 

Lesson 

one  stroke  in  a new  space 
fourth  from  the  right. 

215-k 

214-0 

Yes 

214-1 

93  * Yes  * Yes 

215-0 

214-0 

The  greatest  number  of 

215-0 

strokes  needed  in  a space 

215-0 

is  one  less  than  the 

215-E 

base.  When  the  number  of 

215-f 

strokes  in  any  position 

215-0 

is  equal  to  the  number 

215-H 

which  is  the  base,  these 

21 5- \ 

strokes  can  be  replaced 
by  one  stroke  in  the  next 
space  to  the  left. 

215-0 

On  your 

own 

215-Y. 

214- \ 

1(7  X 7)  + 4(7)  + 3(1), 
or  80 

214-1 

3(7  X 7)  + 6(7)  + 4(1), 
or  193 

214-3 

5(7  X 7)  + 3(7)  + 6(1), 
or  272 

215-1 

214-4 

2(7  X 7 X 7)  + 4(7  x 7)  + 

//// 


// 


///// 


//// 


///// 


// 


/// 

// 

// 

/// 

//// 

/ 

///// 

/ 

/ 

/// 

//// 

/ 

7) 


215-H 

215- H 

216- 0 


///// 


/ 


// 


51 

Yes  * Because  each  of  the 

other  strokes  expresses  a 

number  other  than  1 

64  + 12  + 3,  or  79 

2>  * Yes  * Yes 

Yes  * Yes 

Yes  * Yes 

64 

Yes 

No  strokes 
2 strokes 

1 is  the  fourth  digit  from 
the  right,  not  the  third 
digit  from  the  right. 

Yes.  In  numeral  B the 
digit  farthest  to  the 
right  expresses  3(1)  while 
the  same  digit  second  from 
the  right  expresses  3(3). 
Yes.  The  position  of  a 
symbol  in  the  numeral 
determines  the  number  ex- 
pressed by  the  symbol. 

79 

Yes  * Yes 

Yes  * When  you  found  the 
number  expressed  by  nu- 
meral B,you  found  the  sum 


216-P 

216-q 


216-P 


216- k 
216-0 


216-0 


of  the  numbers  expressed 
by  the  digits. 

Four  * Numeral  D 
Numeral  E is  read  "two 
three  zero  one,  base 
four. " Numeral  F is  read 
"two  three  one  zero,  base 
four."  Numeral  G is  read 
"three  zero  two,  base 
four.  " Numeral  H is  read 
"two  zero,  base  four." 
Numeral  I is  read  "three 
zero  one,  base  four.  " 
Numeral  J is  read  "one 
zero  zero  zero,  base 
four. " 

To  find  the  number  named 
by  each  numeral  in  D4, 
you  must  find  the  sura  of 
the  numbers  expressed  by 
the  digits  in  each  nu- 
meral. * Numeral  D names 
the  number  141.  Numeral 
E names  the  number  2(64)  + 
3(16)  + 0(4)  + 1(1),  or 
177.  Numeral  F names  the 
number  2(64)  + 3(16)  + 

1(4)  + 0(1),  or  180.  Nu- 
meral G names  the  number 
3(16)  + 0(4)  + 2(1),  or 
50.  Numeral  H names  the 
number  2(4)  + 0(1),  or  8. 
Numeral  I names  the  num- 
ber 3(16)  + 0(4)  + 1(1), 
or  49.  Numeral  J names 
the  number  1(64)  + 0(16)  + 
0(4)  + 0(1),  or  64. 

5(1),  or  5 

Yes  * Each  stroke  in  the 
second  space  from  the 
right  expresses  the  num- 
ber 10.  So  9 strokes  in 
this  space  express 
9(10),  or  90. 

4(10  X 10),  or  400  * 

5(10  X 10  X 10),  or  5000 
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216-li 

Yes  * 2(10,000),  or 

is  the  sum  of  the  numbers 

what  position  a digit  is 

20,000 

expressed  by  the  digits 

in  without  using  a chart. 

216-E 

25, 495 

in  numeral  B. 

21 8 -H 

"Four  el  four  dek,  base 

216-E 

Yes  * Yes 

217-H 

Since  there  is  exactly  one 

twelve.  " 

The  digit  5 that  is  far- 

digit in  each  position  in 

On  your 

own 

thest  to  the  right  ex- 

the numeral,  you  can  decide 

218- \ 

415 

presses  5(1),  or  5.  The 

what  position  each  digit 

218-2 

1785 

digit  9 expresses  9(10), 

is  in  without  a chart.  * 

218-3 

3160 

or  90.  The  digit  4 ex- 

Numeral B is  easier  to 

218-^ 

17,  460 

presses  4(10  X 10),  or 

write  than  numeral  A. 

218-S 

13 

400.  The  digit  5 that 

2l7-t< 

Yes  * Each  stroke  in  the 

218-e 

21 

is  the  fourth  digit  from 

space  farthest  to  the 

218-7 

147 

the  right  expresses 

right  expresses  1.  There- 

218-3 

313 

5(10  X 10  X 10),  or  5000. 

fore,  10  strokes  in  this 

218-0 

287 

The  digit  2 expresses 

space  express  10(1),  or 

2l8-\0 

590 

2(10  X 10  X 10  X 10),  or 

10. 

218-\1 

9 

20,000. 

217-B 

Yes  * Since  numeral  C is 

2l8-\2 

108 

216-H 

Yes 

a base- twelve  numeral, 

2l8-\3 

22 

2l7-\ 

Think  of  a base- ten  nu- 

each stroke  in  the  space 

2l8-\^ 

121 

meration  system  that 

second  from  the  right  ex- 

218-\E 

1587 

uses  strokes.  The  most 

presses  12.  Four  strokes 

2l8-\0 

2147 

strokes  you  neea  in  any 

in  this  space  express 

2l8-\7 

15 

space  is  9.  This  means 

4(12),  or  48. 

2l8-\3 

11 

that  you  need  10  dif- 

217-0 

Yes  * 4(12  X 12  x 12),  or 

2l8-\0 

23 

ferent  digits  to  rep- 

6912 

218-20 

28 

resent  from  0 through  9 

217-0 

Find  the  sum  of  the  num- 

2l8-2\ 

25 

strokes.  * In  a base-four 

bers  expressed  by  the 

218-22 

17 

system,  you  need  4 dif- 

digits in  numeral  C. 

218-23 

1,  2,  3,  4,  10,  11,  12, 

ferent  digits. 

217-E 

No  * The  familiar  digits 

13,  14,  20,  21,  22,  23, 

217-^ 

The  number  associated 

are  0,  1,  2,  3,  4,  5,  6, 

24,  30 

with  the  fourth  place 

7,  8,  9.  No  one  of  these 

218-2^ 

1,  2,  3,  4,  5,  10,  11, 

from  the  right  is  (10  x 

digits  expresses  the  num- 

12, 13,  14,  15,  20,  21, 

10  X 10),  or  1000. 

ber  10. 

22,  23 

Therefore,  the  digit  5 

217-E 

10(1),  or  10 

218-25 

1,  2,  3,  4,  5,  6,  7,  8, 

in  the  fourth  place  from 

217-0 

4(12),  or  48 

10,  11,  12,  13,  14,  15, 

the  right  expresses  the 

2i7-n 

There  is  no  familiar  digit 

16 

number  5(10  x 10  x 10), 

in  the  decimal  system  that 

218-23 

1,  2,  3,  4,  5,  6,  7,  8, 

or  5000. 

expresses  the  number  11. 

9,  1C , 10,  11,  12,  13, 

217-K 

Yes 

2l8-\ 

Yes 

14 

217-1 

The  position  of  a digit 

218-d 

4(12  X 12  X 12),  or 

Keeping 

Skilful 

in  the  numeral  determines 

4(17^),  or  6912 

229- 1 

{(0,  7),  (1,  6),  (2,  5), 

the  number  expressed  by 

218-K 

Yes 

(3,  4),  (4,  3),  (5,  2), 

that  digit.  * The  symbol 

218-1 

Since  there  is  exactly  one 

(6,  1),  (7,  0)} 

5 is  used  twice  in  nu- 

digit in  each  position  in 

meral  B.  * The  number 

numeral  D,  you  can  determine 

expressed  by  numeral  B 
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219-1 


219-3 


219-^ 


219-B 


01234567 


()  . . 

<)0  . 
<>GG 
<>  O O 
C)  GO  G 
<)G  O O 
O G O 0 

d) 


{(0, 

6),  (1,  6), 

(2, 

6), 

0 1 

2 3 4 

(3, 

6),  (4,  6)) 

219-6 

{3} 

219-1 

(1,  2, 

3,  4,  5,  6,  7) 

6 < 

JO0OO 

219-6 

(51) 

5 

219-9 

(120) 

4 

219-10 

(1.  2. 

3,  ...,  24) 

3 

2 

219-11 

(161) 

1 

219-12 

{1,  2, 

3,  ...,  16) 

0 



• 

219-13 

(216) 

0 12  3 4 

219-|1| 

(456) 

{(0, 

4),  (1,  5), 

(2, 

6), 

219-15 

(195) 

(3, 

7),  (4,  8)) 

219-16 

See  the  drawing  below. 

Point  H can  be  any  point 
in  circle  G. 


219- \7 


0 12  3 4 


See  the  drawing  for  219- 
16.  J can  be  any  point 


21 9-2  \ 
219-11 

219-13 

219-1^ 


{(4,  5)) 


012345 

{(0,  0),  (0,  1),  (0,  2), 


(0,  3),  (0,  4),  (0,  5), 

(0,  6),  (0,  7),  (1,  0), 

(1,  1),  (1,  2),  (1,  3), 

(1,  4),  (1,  5),  (1,  6),- 

(2,  0),  (2,  1),  (2,  2). 

(2,  3),  (2,  4),  (2,  5), 

(3,  0),  (3,  1),  (3,  2), 


(3,  3),  (3,  4)} 


in  circle  G just  so  that  219-1^ 
H,  J,  and  G are  noncol- 
1 inear. 

219-\3  See  drawing  for  219-16  219-26 

Points  J,  G,  and  K must 
be  coll inear  and  K must 
be  in  circle  G. 

219-19  See  drawing  for  219-16. 

M can  be  anywhere  in  the 
exterior  of  circle  G such 
that  points  G,  H,  and  M 
are  coll inear,  and  H is 
between  G and  M.  Lesson 

219-20  See  drawing  for  219-16.  219-k 

Point  B can  be  anywhere  219-6 
in  the  interior  of  circle  220-0 
G just  so  it  is  between  G 


and  K.  Point  C can  be 
anywhere  in  the  interior 
of  circle  G just  so  it  is 
between  H and  J. 

U 1 ^ = (li}.  or  U I __ 

^ - ^),  or  {I  1 G/  ^ GK} 

{I  1 < GH),  or  {J  1 

Gl  < Si},  or  {J  1 < 

GK)  * {I  1 GJ  > GH),  or 
{X  I ^ > ^},  or  {T  I 
^ > GK) 

GK  - JG.  Since  segments 
GK  and  JG  are  both  radii 
of  circle  G,  they  are 
congruent. 

^ < GM.  Since  point  M 
is  located  in  the  exterior 
of  the  circle,  you  know 
that  GH  < GM.  Since  point 
C is  located  in  the 
interior  of  circle  G, 
you  know  that  GC  < GH. 

You  also  know  that  if 
GC  < GH  and  OT  < GM^ 
then  GC  < GM.  This  is 
an  application  of  the 
property  of  "less  than" 
for  line  segments.  See 
lesson  11,  page  43. 

HG  < MG.  Since  H is 
between  G and  M,  HG  must 
be  less  than  MG. 

GH  < JK.  You  know  that 
GH  is  a radius  of  circle 
G and  that  JK  is  a di- 
ameter of  circle  G. 

Since  JK  is  the  union  of 
two  radii,  GJ  and  GK, 
you  know  that  GH  is  less 
than  JK. 

52 

10  * 10 
10 

(Column  1)  No  * Numeral 
A has  only  4 symbols  but 
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numeral  A names  the  num- 
ber 220. 

220-D  220  * Finding  the  sum  of 

the  numbers  expressed  by 
the  symbols  in  numeral 

B. 

220-E  Yes 

220-E  27  * 20,016 

220-Q  Yes  * Yes  * The  Egyptian 

numeration  system  had 
the  property  of  addition 
because  to  find  the  num- 
ber named  by  a numeral, 
you  found  the  sura  of  the 
numbers  expressed  by  the 
symbols  in  the  numeral. 

The  Egyptian  numeration 
system  had  the  property 
of  repetition  because 
the  seime  symbol  could  be 
used  more  than  once  in  a 
numeral. 

220-H  Numeral  E expresses  the 
number  240.  Numeral  F 
expresses  the  number 
1324.  Numeral  G expresses 
the  number  43. 

220-\  Yes 

220- J 1607  * By  finding  the  sum 

of  the  numbers  expressed 
by  the  symbols  in  the  nu- 
meral 

220-K  The  10  heelbones  were 
replaced  by  the  symbol 
for  100.  * Yes 

220-L  The  decimal  numeration 
system  requires  fewer 
symbols  to  name  most  num- 
bers than  the  Egyptian 
numeration  system 
requires.  For  example, 
the  decimal  numeral  1607 
has  four  symbols,  while 
numeral  I in  D4  has  14 
symbols.  There  are  some 
exceptions.  The  Egyptian 


numeral  for  1,000,000,  for 
example,  has  only  one 
symbol. 

220-k  X * C * M 

220-b  V 

220- C  (Column  2)  L * D 

221- l>  6 

221-E  VII  * VIII 

221-E  Numeral  B consists  of  the 
same  symbols  as  numeral  A. 
* The  symbols  are  in  a 
different  order. 

221-Q  Add  1 to  10.  * 11 

221-\\  Subtract  1 from  10.  * 9 

221-\  Yes  * Yes 

221-J  Numeral  A expresses  6;  B 

expresses  4;  E expresses 
ll}  F expresses  9*  G ex- 
presses 60;  H expresses 
40;  J expresses  110,  and 
K expresses  90. 

221-K  6,  11,  60,  and  110  * 4, 

9,  40,  and  90 

221-1  X expresses  10*  C ex- 
presses 100,  and  I ex- 
presses 1.  * C expresses 

100',  X expresses  10,  and 
I expresses  1. 

221-H  93  * 113 

221-H  No.  The  X in  both  XC  and 
C;X  expresses  the  number 
10  even  though  you  sub- 
tract the  10  in  one  case 
and  add  the  10  in  the 
other  case.  * No.  For 
example,  in  the  numeral 
XXX,  each  X expresses  the 
number  10. 

221-0  If  a symbol  is  written  at 
the  left  of  another  sym- 
bol that  expresses  a 
greater  number,  you  sub- 
tract the  lesser  number 
from  the  greater.  If  a 
symbol  is  written  at  the 
right  of  another  symbol 


that  expresses  a greater 
number,  you  add  the  lesser 
number  to  the  greater. 
Therefore,  to  find  the 
number  expressed  by  XCIII, 
you  subtract  10  from  100 
and  then  add  3 to  the 
difference.  To  find  the 
number  expressed  by  CXIII, 
you  add  100,  10,  and  3. 

221-P  Yes  * The  same  symbol  may 
be  used  more  than  once  in 
a numeral. 

22J-Q  Numeral  Q expresses  20; 

R expresses  53,  and  S ex- 
presses 137. 

221- R  5*5 

222- S  Yes  * V * L 

222-T  Yes 

222-0  LL  was  replaced  by  C and 
VV  was  replaced  by  X.  * 

210 

222-y  Yes  * Numeral  W 

222-H  The  arrangement  of  the 

symbols  is  important  in 
XCVII  and  XLV.  The  sym- 
bol X must  remain  on  the 
left  of  C to  show  that 
10  is  subtracted  from 
100.  Likewise,  the  sym- 
bol X must  remain  on  the 
left  of  L to  show  that 
10  is  subtracted  from  50. 

222-X  The  decimal  system  is 

more  convenient  than  the 
Roman  system.  * Fewer 
symbols  are  necessary  to 
express  most  numbers  in 
the  decimal  system  than 
in  the  Roman  system. 

The  use  of  subtraction 
and  a mixed  base  makes 
Roman  numerals  more 
difficult  to  interpret 
than  decimal  numerals. 
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222-k 

The  symbol  on  the  left 

group  farthest  to  the 

225-16 

expresses  1 and  the 

right. 

999  nn, 'll 

symbol  on  the  right  ex- 

223-0 

Yes  * Numeral  J because 

presses  10. 

fewer  symbols  are  used 

225-17 

222-^ 

10  + 10  + 10  + 10  + 10  + 

than  in  numeral  I 

999  nnn/i  i„i 

1 + 1 + 1 + 1,  or  54 

223-? 

The  decimal  numeration 

99  nnn  "" 

222-C 

Yes  * Yes 

system  is  more  convenient 

225-18 

222-\) 

22 

because  it  has  only  one 

222-E 

10(60)  + 10(60),  or  1200 

base  and  more  code  symbols. 

‘ 99  nnn 

222-F 

1(60  X 60)  + 10(60)  + 

For  example,  to  express 

225-19 

1(60)  + 10  + 1,  or  4271 

each  of  the  numbers  from 

9999  onnnn 

222-Q 

10(60)  + 10(60)  + 10  + 

2 through  9 in  the  decimal 

10  + 1 + 1,  or  1222 

system,  you  use  only  one 

225-20 

222-H 

1(60  X 60)  + 1(60  X 60), 

symbol.  In  the  Babylonian 

999  nn  Ml 

or  7200  * 1(60  X 60)  + 

system,  you  would  use  more 

999  nn  II 

1(60  X 60)  + 10(60)  + 

than  one  symbol  to  express 

999  n II 

.10(60)  + 10(60)  + 1 + 1 + 

each  of  the  numbers  from 

Checking  up 

1,  or  9003 

2 through  9. 

Test  54 

223-\ 

Yes  * In  the  Babylonian 

On  your 

own 

224-1 

599 

numeration  system,  the 

223-\ 

31,300 

224-1 

1814 

position  of  each  symbol 

223-1 

54 

224-Z 

4073 

in  a numeral  determined 

223-Z 

1, 120,000 

224-4 

8 

the  number  expressed  by 

223-^ 

1776 

224-0 

14 

the  symbol. 

223-S 

644 

224-0 

19 

223-4 

Numeral  F expresses  10  + 

223-0 

99 

224-7 

46 

10  + 1 + 1 + 1,  or  23}  G 

223-7 

21 

224-Z 

91 

expresses  10(60)  + 10  + 

223-% 

1812 

224-0 

109 

10  + 10  + 1 + 1,  or  632, 

223-0 

73,203 

224-10 

33 

and  H expresses  1(60  x 

223- \0 

224-11 

1963 

60)  + 10(60)  + 10(60)  + 

naaiiKxxxix 

224-12 

520 

10  + 1 + 1 + 1 + 1 + 1, 

nnniii 

Test  55 

or  4815. 

nn  III 

224-13 

(e)  Code  system 

223-K 

Yes 

223- 1 1 

C)  til  1 1 r\/ 

224-14 

(d)  Grouping  system  with 

223-1 

1(60  X 60)  + 10(60)  + 

Jlllll  ^ Lv 

place  value  and  the  stroke 

10(60)  + 10(60)  + 10  + 

223-11 

224- 1 5 

(c)  Grouping  system  with 

10  + 10  + 10  + 10  + 10  + 

|9999nilllll*MCDXVI 

place  value  and  digits 

1 + 1+1M-1  + 1+1  + 

225-13 

224-16 

(a)  Tally  system 

1 + 1 + 1 + Ij  or  5470 

ttt998Sllll+MHMCCXLIV 

Applying  mathematics 

223-H 

10  * The  symbol  for  10 

224-1 

X,  number  of  tons  of  iron 

223-H 

6 * In  the  second  group 

225- lit 

ore  mined  in  both  New- 

from the  right,  the  sym- 

999 n III  CMXXVIll 

foundland  and  Quebec. 

bol  for  1 expresses 

999  ^ III 

8,174,779  + 8,872,948  = 

1(60).  This  is  the  same 

999"  11 

{17047727}.  17,047,727  tons 

number  expressed  by  the 

225-15 

224-1 

X,  number  of  tons  fewer 

6 symbols  for  10  in  the 

nn 

mined  in  Newfoundland 

nnii 

than  in  Quebec. 
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8,872,948  - 8,174,779  = x. 
{698109}.  698,169 

tons 

224-Z  X,  number  of  lawns  Ken 
mowed  during  July  and 
August. 

y,  number  of  lawns  Jerry 
mowed  during  July  and 
August. 

X + y = 42  A 14  + 9 = X. 

{(23,  19)].  19  lawns 

224-^  X,  number  of  factories 
in  Montreal. 

4/1  ~ x/iaoo. 

{4800).  About  4800 
factories 

224-5  X,  number  of  cupcakes 
Mrs.  Brown  made. 

X > 35  A X - 24  < 17. 

{36,  37,  38,  39,  40). 

From  36  through  40  cup- 
cakes 

224-6  X,  number  of  years  that 
is  Ann's  age  now. 
y,  number  of  years  that 
is  Sue's  age  now. 
y<xAx  + 5=l9. 

{(14,  1),  (14,  2),  (14, 

3),  (14,  4),  (14,  5), 

(14,  6),  (14,  7),  (14, 

8),  (14,  9),  (14,  10), 

(14,  11),  (14,  12), 

(14,  13)}. 

Ann  is  14  years  old  and 
Sue  is  from  1 through  13 
years  old. 

224- 7  X,  number  of  raincoats 

sold. 

115  - X < 59. 

{57,  58,  59 115}.  225-13 

From  57  through  115  rain- 
coats 

225- 8  X,  number  of  chocolate 

cookies  Kay  bought, 
y,  number  of  ginger 
cookies  Kay  bought. 


X < y Ax  + y=7. 

{(1,  6),  (2,  5),  (3,  4)}. 

Each  member  of  the  solu- 
tion set  may  be  used  to  225-\^ 
obtain  an  answer.  The 
answer  obtained  from 
(2,  5)  is:  Kay  bought  2 
chocolate  cookies  and  5 
ginger  cookies. 

X,  number  of  tons  of  raw 
sugar  produced  in  North 
America.  225-15 

34/100  ~ x/ 39, 138,000. 

{13306920}.  About 
13,306,920  tons 
X,  number  of  telephones  in 
Canada. 

y,  number  of  telephones  in 
the  United  States. 

X + y = 71,768,000  a x + 

877,000  = 6,000,000. 

{(5123000,  66645000)}. 

There  are  5,123,000  tel- 
ephones in  Canada  and 


66,645,000  telephones  in  Keeping 

the  United  States.  225-1 

X,  number  of  feet  that  is  225-1 

the  width  of  the  Chubb  225-3 

Crater.  225-^ 

64/10  ^ x/1800.  225-5 

{11520}.  11,520  feet  225-6 

X,  number  of  dollars  in-  225-7 

terest.  225-8 

y,  number  of  dollars  Mr.  225-9 

Horton  paid  the  bank  at  the  225-10 
end  of  the  year.  225-11 

y = 1350  + X A 6/100  225-12 

x/1350.  225-13 

{(81,1431)}.  $1431  225-14 

X,  number  of  points  Ted  225-15 

scored.  225-16 

y,  number  of  points  Bill  225-17 

scored.  225-18 

x+y  = 2lAx-y  = 7.  225-19 

225-20 

225-2! 


225-9 


225-10 


225- 1 1 


225-12 


{(14,  7)].  Ted  scored  14 
points  and  Bill  scored  7 
points 

X,  number  of  dollars  dis- 
count on  freezer, 
y,  number  of  dollars  dis- 
count for  each  $100  of  the 
regular  price. 

215  - 172  = X A x/215 

y/100, 

{(43,  20)}.  20% 

X,  number  of  degrees  that 
the  temperature  increases 
from  the  surface  of  the 
earth  to  18, 120  feet 
beneath  the  surface, 
y,  number  of  degrees  that 
is  the  temperature  18,120 
feet  beneath  the  surface 
of  the  earth. 

60/1  ~ 18, 120 /x  A 49  + 

X = y. 

{(302,  351)}.  351  degrees 

Fahrenheit 

skilful 

1000  , 2000,  1920 

47.000,  47,500,  47,490 
0000,  6300,  6200 
1000,  2000,  1990 

35.000,  35,200,  35,160 
9000,  9100,  9000 
2000,  2800,  2710 

95.000,  95,700,  95,650 
34,207 

81,526 

196,700 

201,181 

740,955 

4284 

1981 

836 

562, 324 
7232 
12, 098 
516,023 
5365 
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225-22 

30,160 

225-20 

151,844 

225-24 

55,096 

225-25 

441, 100 

225-26 

234,  remainder  0 

225-27 

176,  remainder  80 

225-28 

49,  remainder  98 

225-29 

195,  remainder  113 

225-30 

156,  remainder  312 

225-31 

304,  remainder  0 

225-32 

{(1,  1),  (1,  2),  (1, 

, 3), 

(1,  4),  (2,  1),  (2, 

2), 

(2,  3),  (3,  1),  (3, 

2), 

(4,  1)} 

225-33 

{12/16) 

225-34 

{(1,  4),  (2,  5),  (3, 

6), 

(4,  7),  (5,  8),  (6, 

9). 

(7,  10),  (8,  ID) 

225-35 

{15/10,  ...) 

225-36 

((99,  51)) 

225-37 

{3/5,  6/10,  9/15,  12/20) 

225-38 

{(1,  2),  (1,  3),  (1, 

, 4), 

(1,  5),  (1,  6),  (1, 

7), 

(2,  3),  (2,  4),  (2, 

5), 

(2,  6),  (3,  4),  (3, 

5)} 

225-33 

{2/3,  4/6,  6/9,  8/12, 

10/15) 

225-40 

{(625,  575)} 

225-41 

{(1,  27),  (2,  27),  (3, 

27),  (4,  27),  (5,  27), 

(6,  27),  (7,  27), 

(8,  27)) 

225-42 

(15/18) 

225-43 

{(72,  1),  (72,  2),  1 

[72, 

3),  (72,  4),  (72,  5), 

(72,  6),  (72,  7)} 

225-44 

{(1,  3),  (2,  6),  (3, 

. 9), 

(4,  12),  (5,  15), 

(6,  18)} 

225-45 

{(3,  150)} 

225-46 

{ } 

Lesson 

53 

226-k 

Yes  * Yes 

226~B  The  product  of  16  and  1. 
The  product  of  4 and  4. 


The  product  of  four 
2’s. 

226-C  Yes  * Yes  * Yes  * No 
226-0  Four  times 
226-E  Yes  * Yes 

226-?  Yes  * Yes  * Yes 

226-0  Yes  * 2 

226-H  Yes 

226-\  a was  replaced  by  12,  b 
by  1,  and  c by  12.  * Yes 
* Since  12  and  1 can  be 
used  to  obtain  the  pro- 
duct 12,  you  know  that 
12  and  1 are  factors  of 
12. 

226-J  Yes  * Yes 

226-K  1,  3,  5,  9,  15,  45 

226-1  Yes  * Yes 

226-H  Yes  * Yes 

226-H  Yes.  You  know  that  if 

you  choose  any  number 
in  {1,  2,  3,  . . . ) and 
multiply  this  number  by 
1,  the  product  will  be 
the  number  you  chose. 

226- 0  Yes  * Yes.  Since  the 

product  of  1 and  the  num- 
ber you  chose  is  the  num- 
ber, both  1 and  the  number 
are  factors  of  the  num- 
ber. 

227- k  

227-B  Yes  * Because  10^  = 

10  X 10  and  lOO  = 10  x lO 
227-0  Yes  * Yes.  10^  = 10  x 

10  X 10  and  1000  = 10  x 

10  X 10. 

227-0  10“  * 10  X 10  X 10  X l(i 

or  10,000 
227-E  5 

227-?  10“  is  the  fourth  power 

of  10. 

227-0  2 * 2>*7  * Twice  * Three 

times  * Seven  times 
227-H  a was  replaced  by  3 and 
n by  6.  * a was  replaced 


227- \ 

by  7 and  n by  1.  * a 
was  replaced  by  5 and 
n by  4. 

Yes 

227-J 

3*6^6  times 

227-K 

The  base  of  7'  is  7,  of 

227-1 

5“  is  5,  of  11'  is  11, 
and  of  10'  is  10.  * The 
exponent  of  7'  is  1,  of 

5“  is  4,  of  11'  is  2,  and 
of  10'  is  7. 

3®  = 729.  7'  =7.  5“  = 

227-H 

625.  11'  = 121.  10'  = 

10,000,000. 

Yes  * Yes 

227-H 

Yes  * Yes.  The  first 

227-0 

power  of  any  number  is  the 
number. 

1 

227-? 

1 

227-q 

1 

227-R 

1 

227-3 

1 

227-J 

Yes  * If  you  replace  n by 

228-1^ 

l,a  true  statement  is  ob- 
tained because  the  first 
power  of  any  number  is  the 
number.  If  you  replace  n 
by  any  other  counting  num- 
ber, a true  statement  is 
obtained  because  regardless 
of  how  many  times  1 is  used 
as  a factor,  the  product 
is  always  1. 

Yes  * Yes  * Yes 

228- B 

10' 

228-0 

10“ 

228-0 

10’ 

228- E 

10’ 

228- F 

Yes 

228-0 

By  using  exponential  no- 

228-H 

tation  * Yes 

2*4 

228-1 

3(10“)  + 5(10’)  + 9(10')  + 

228-J 

2(10')  + 7(1) 

KIOD  + 8(10')  + 5(1) 
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525- K 

7(10")  + 3(10^)  + 
3(10')  + 0(1) 

228-1 

2(10“)  + 9(10  = ) + 

5(10')  + 3(10')  + 

7(1) 

228-H 

6(10=)  + 6(10“)  + 
3(10  = ) + 5(10=)  + 
O(IO')  + 1(1) 

On  your 

own 

225-1 

2,  12,  18,  80,  36, 

54 

225-2 

3,  12,  18,  30,  36, 
54,  99 

45, 

225-3 

5,  30,  45,  85 

225-11 

There  are  none. 

225-5 

00 

225-6 

{1,  19} 

225-7 

{1,  2,  7,  14} 

225-8 

{1,  11} 

225-9 

(1,  5,  7,  35} 

225-10 

{1,  2,  3,  4,  5,  6, 

10, 

12,  15,  20,  30,  60} 

225-1  1 

Yes  * Yes 

225- 1 2 

The  base  is  10  and 
exponent  is  4. 

the 

225- 1 3 

The  base  is  15  and 
exponent  is  3. 

the 

225- 1 1| 

The  base  is  7 and 
exponent  is  7. 

the 

225-15 

The  base  is  9 and 
exponent  is  10. 

the 

225-16 

2 

225-17 

4 

225-18 

16 

225-19 

32 

225-20 

9 

^5-21 

81 

225-22 

1 

225-23 

125 

225-211 

243 

225-25 

100,000 

225-26 

4 

225-27 

144 

225-28 

3“ 

225-29 

2® 

225-30 

11= 

225-31 

10  = 

225-32 

True  statement 

229-33  False  statement 
229-3^^  True  statement 
229-3b  I(IO')  + 6(1) 

229-36  5(10')  +8(1) 

229-37  7(10^)  + 4(10' ) +9(1) 

229-36  1(10  = ) +0(10^)  + 

O(IO')  + 7(1) 

229-32  2(10=)  + 6(10“)  + 

2(10=)  + 8(10^)  + 

4(10')  + 4(1) 

Keeping  Skilful 

229-\  S = {(0,  1),  (1,  2), 

(2,  3),  (3,  4),  (4,  5)1. 
T = {(0,  1),  (0,  2), 

(0,  3),  (1,  2),  (1,  3), 
(2,  3)}. 

S UT  = {(0,  1),  (0,  2), 
(0,  3),  (1,  2),  (1,  3), 
(2,  3),  (3,  4),  (4,  5)1. 
S n T = {(0,  1),  (1,  2), 
(2,  3)1. 

229-2  S = {(0,  7),  (1,  6), 

(2,  5),  (3,  4),  (4,  3), 
(5,  2)). 

T - {(0,  6),  (1,  6), 

(2,  6),  (3,  6),  (4,  6), 
(5,  6)). 

S U T = {(0,  6),  (0,  7), 
(1,  6),  (2,  5),  (2,  6), 
(3,  4),  (3,  6),  (4,  3), 
(4,  6),  (5,  2),  (5,  6)). 
S n T = ((1,  6) }. 

229-3  S = {(0,  7),  (1,  7), 

(2,  7),  (3,  7),  (4,  7), 
(5,  7)}. 

T = {(9,  0),  (8,  1), 

(7,  2),  (6,  3),  (5,  4), 

(4,  5),  (3,  6)}. 

S UT  = {(0,  7),  (1,  7), 
(2,  7),  (3,  7),  (4,  7), 

(5,  7),  (9,  0),  (8,  1), 

(7,  2),  (6,  3),  (5,  4), 

(4,  5),  (3,  6)). 

S n T = { }. 


229-^  See  the  sketch  below. 

Points  A,  B,  and  C can 
be  any  three  noncoll inear 


229-6  See  the  sketch  for  229-4. 
Circle  B can  be  any 
circle  that  has  its  center 
at  B and  intersects  AB  in 
F and  BC  in  G. 


225-6 

See  the  sketch  for  229-4. 

J can  be  any  point  in  the 
interior  of  circle  B just 
so  it  is  in  the  exterior 

of  AABC. 

225-7 

See  the  sketch  for  229-4. 

K can  be  any  point  that 
is  in  the  interior  of  both 

circle  B and  AABC. 

225-8 

See  the  sketch  for  229-4. 

M can  be  any  point  that 
is  in  both  the  exterior 
of  ZCAB  and  the  interior 
of  ZCBA. 

225-9 

B 

225-10 

G,  F,  J,  M 

225- 1 1 

A,  C 

Lesson 

225-A 

3 

225- B 

2*6*5 

225- C 

5(10  = ) +6(10=)  + 

2(10')  + 3(1) 

225- D 

Seven  * Yes 

220- E 

By  using  exponential  no- 
tation 

220- F 

Yes 

220-G 

Yes 

220-H 

6*5 

220-1 

Nine 

220-J 

9 

Responses  for  pages  228-230  97 


230-t.  7 * The  digit  1 is  as- 

sociated with  the  first 
power  of  the  base.  The 
digit  8 is  associated 
with  the  second  power  of 
the  base.  The  digit  4 
is  associated  with  the 
third  power  of  the  base. 
230-1  1(4")  + 3(4")  + 0(4')  + 

2(1) 

250- M  3(6")  + 5(6")  + 4(6’)  + 

2(1) 

230-^  3(8")  + 2(8")  + 7(8' ) + 

7(1) 

230~K  The  base  of  numeral  A is 
four.  The  base  of  nu- 
meral B is  two.  The  base 
of  numeral  C is  six. 

The  base  of  numeral  D is 
twelve. 

230- ^  Zero  ones  * First  * 

Second 

231- Z  (Top  of  column  1)  First 

* Second  * First 
231-l>  (Cblumn  1)  Yes 

231-E  (Column  1)  Numeral  A ex- 

presses the  number  52. 
Numeral  B expresses  the 
number  5.  Numeral  C ex- 
presses the  number  176. 
Numeral  D expresses  the 
number  861. 

231-?  (Column  1)  3(7')  +0(1) 

231-^  (Column  1)  2(8')  + 5(1) 

231-^  (Column  1)  2(3")  + 

1(3')  + 0(1) 

231-\  (Cblumn  1)  4(6")  + 

3(6')  + 5(1) 

231-^  (Column  1)  1(5")  + 

3(5")  + 1(5')  + 4(1) 

251- K  (Column  1)  1(2'*)  + 

0(2")  + 1(2")  + 0(2')  + 

1(  1) 

231~\.  In  exercise  F,  the  nu- 
meral expresses  21.  In 
exercise  G,  the  numeral 

98  Responses  for  pages  230^232 


expresses  21.  In  ex- 
ercise H,  the  numeral 
expresses  21.  In  ex- 
ercise I,  the  numeral 
expresses  167.  In  ex- 
ercise J,  the  numeral 
expresses  209.  In  ex- 
ercise K,  the  numeral 
expresses  21. 

251 -A  25  * Yes 

251-B  No  * 97  is  less  than  5". 

251-C  (Bottom  of  column  1)  Yes 

* Three 

25i-D  (Column  2)  Yes 

251-E  (Column  2)  The  computa- 

tion shows  that  there 
are  3 twenty-fives  in 
97.  * The  space  third 
from  the  right 

231-?  (Column  2)  4 * The  space 
second  from  the  right 

25I-G  (Column  2)  2 * The  space 
farthest  to  the  right 

25i-H  (Column  2)  The  digit  2 

* The  digit  4 is  associ- 
ated with  the  first 
power  of  5.  The  digit  3 
is  associated  with  the 
second  power  of  5. 

231-\  (Column  2)  3(5")  + 

4(5')  + 2(1),  or  97  * 

Yes 

251- J (Column  2)  8 

251- K  (Column  2)  64  * Yes 

252- L  132  is  less  than  8".  * 

Three 

252-M  To  find  the  digit  that 

belongs  in  the  space  as- 
sociated with  8"  * 2 * 

4 

252-N  There  are  no  groups  of 
8 in  4. 

252-0  4 

252-P  4 * The  digit  0 is  as- 

sociated with  the  first 
power  of  8.  The  digit 


2 is  associated  with  the 
second  power  of  8. 

252-Q 

2(8")  +0(8')  + 4(1),  or 
132  * Yes 

252- R 

221,,-^ 

252- S 

^ ^twelve 

232-1 

252-U 

285 

232-S 

285  + 144  = 1,  remainder 
141. 

141  + 12  = 11,  remainder 

9. 

232-yi 

Yes.  You  know  that  both 
the  numerals  346„j„gand 
^^'^twelve  express  the 
number  285. 

On  your 

own 

252-1 

3123^.^^  * 413 

252-2 

645,g^g„  * 327 

252-3 

^^^^eight  * 3008 

252-11 

* 428 

252-5 

323 

252-6 

9 

232-1 

1382 

232-S 

797 

232-% 

147 

232- 1 0 

842 

252- 1 1 

1330 

252-12 

588 

252- 1 3 

1279 

252-  1 1| 

232- ! 5 

^^twelve 

252-16 

lOlOlllj^, 

252-17 

10043^i^g 

252-18 

12332^g^g„ 

252-19 

252-20 

216401,^^;,^ 

252-21 

256„i„g 

252-22 

1,  2,  3,  4,  5,  6,  7.  8, 

9,  ID,  11,  12,  13,  14 

232-23  Ease- two  numerals  are  1, 
10,  11,  100,  101,  110, 
111,  1000,  1001,  1010, 
1011,  1100,  1101,  1110 


232-2^ 

Base- twelve 

numerals 

are 

1,  2.  3,  4, 

5,  6,  7, 

8, 

9,X,  £.  10, 

11,  12 

232-2b 

Base-eight  numerals 

are 

1,  2,  3,  4, 

5,  6,  7, 

10, 

11,  12,  13, 

14,  15, 

16 

232-26 

131th;eZve 

232-27 

^ twelve 

232-28 

^^^twelve 

232-29 

^ ^twelve 

232-30 

^^twelve 

232-3 1 

121^tu;e^ve 

232-32 

twelve 

232-33 

twelve 

Lesson 

55 

233-t< 

10,  11,  12, 

13,  14  * 

22, 

23,  30,  31, 

32 

233-8 

10  * 4 

233-0 

Only  4 different  dig 

its 

are  needed  to  name  any 
natural  number  using  a 
base-four  system. 

233-D  The  numeral  11  * Since 
only  the  digits  0,  1,  2, 
and  S are  used  in  the 
base-four  system,  you  use 
the  numeral  11,  not  the 
numeral  6,  to  express  the 
sum  of  2 and  3. 

233-E  12  * 10 

233-? 


+ 

0 

1 

2 

3 

0 

0 

1 

2 

3 

1 

1 

2 

3 

10 

2 

2 

3 

10 

11 

3 

3 

10 

11 

12 

233-^  Yes  * In  the  place  far- 
thest to  the  right,  or 
the  one’s  place. 


234-H  6 * In  the  second  place 

from  the  right,  or  the 
ten's  place  * 64 
234-\  25  * 30 

234-J  Yes  * To  show  that  there 
are  zero  ones 

234-K  2 * 1 * 4 * The  digit  4 

is  not  used  in  the  base- 
four  system  so  you  must 
regroup  the  4 fours  into 
1 group  of  sixteen.  * To 
show  that  there  are  0 
fours  * 1 sixteen 
234-1  2(4^),  or  2(16)  * Yes  * 

To  show  that  there  are  0 
sixteens  * To  show  that 
there  is  1 sixty-four 
234-U  Yes.  1(4")  +0(4^)  + 
0(4' ) + 0(1)  = 64. 

234-H  = 47.  212y,„^  = 

38.  47  + 38  = 85. 

234-Q  Yes  * Yes.  1(4")  + 

1(4")  + 1(4')  + 1(1)  = 
85.  * Yes 
234-?  , 

203 

123 

332 

^^four  ~ ^^four  ~ 

27.  35  + 27  = 62. 

^^^four  ~ 

254-Q  See  'the  table  below,  * 

OC  and  ^ 


0 

1 

2 

3 

u 

5 

6 

7 

e 

9 

4 

£ 

0 

0 

1 

2 

3 

k 

5 

6 

7 

s 

9 

£ 

1 

1 

2 

3 

k 

5 

6 

7 

6 

9 

£ 

10 

2 

2 

3 

U 

5 

6 

7 

6 

9 

£ 

10 

11 

3 

3 

k 

5 

6 

7 

e 

9 

£ 

10 

11 

12 

U 

u 

S 

6 

7 

8 

9 

f 

£ 

10 

11 

12 

13 

5 

5 

6 

7 

8 

9 

i 

fc 

10 

11 

12 

13 

Ik 

6 

6 

7 

a 

9 

£ 

10 

11 

12 

13 

Ik 

IS 

7 

7 

8 

9 

'f 

# 

10 

11 

12 

13 

Ik 

IS 

16 

6 

8 

9 

It- 

£ 

10 

11 

12 

13 

Ik 

IS 

16 

17 

9 

9 

£ 

10 

11 

12 

13 

Ik 

15 

16 

17 

18 

L 

10 

11 

12 

13 

Ik 

IS 

16 

17 

18 

19 

£ 

t. 

10 

11 

12 

13 

Ik 

IS 

16 

17 

18 

19 

1# 

234- R  Yes 

2J5-S  19£9t^,i^e  = 3165. 

= 17.422. 

3165  + 17, 422  = 20, 587. 

= 20,587. 

235- J 

21% 

504 

802 

^^^t.eLve=  430. 

504  tu>elve-  724. 

430  + 724  = 1154. 

802  t.elve=  1154. 

235-\i 

137 

JggQ... 

1004 

137t^eive=  187- 
1545. 

187  + 1545  = 1732. 
1004i,eZw-  1732. 

235-k  ID  * The  digit  6 is  not 
used  in  the  base-four 
numeration  system.  You 
should  use  the  numeral  12 
to  express  the  product  of 
2 and  3.  * Since  the 
digit  9 is  not  used  in 
the  base- four  numeration 
system,  you  should  use 
the  numeral  21  to  express 
the  product  of  3 and  3. 

235-B 


X 

0 

1 

2 

3 

0 

0 

0 

0 

0 

1 

0 

1 

2 

3 

2 

0 

2 

10 

12 

3 

0 

3 

12 

21 

235-C  To  show  that  there  are  3 
ones 
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235-D  Because  the  2 is  in  the 
fours'  place  * Because 
the  1 is  in  the  six- 
teens'  place  and  the  2 
is  in  the  fours'  place 

235- E  names  3 six- 

teens,  0 fours,  and  0 
ones.  * 2100yrj,yj,  names  2 
sixty-fours,  1 sixteen, 

0 fours,  and  0 ones.  * 
You  have  2 sixty-fours 
and  1 sixteen  from  mul- 
tiplying the  sixteens 
and  1 sixteen  from  mul- 
tiplying the  fours. 

235~?  From  multiplying  the 
sixty-fours,  there  are 
3.  * The  sixty-fours  and 
the  2 sixty- fours  ob- 
tained from  multiplying 
the  sixteens  are  five, 
or  11/our  sixty-fours  in 
all  * Since  5(64)  is 
1(256)  + 1(64),  you 
write  1 in  the  sixty- 
fours'  place.  * 1 

255- G  3/o„^  = 3.  1321/o„^  = 

121.  3 X 121  = 363.  * 

Yes  * 11223/o„^  = 363.  * 
Yes 

236- \\  3232/o„^  = 238.  3/o„^  = 

3.  3 X 238  = 714. 

23022/,„^  = 714.  * Yes 

256- 1 


ET 

1 

B 

3 

U 

S_^ 

6 

7 

8 

9 

£ 

_0_ 

0 

in 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

J_ 

la 

3_ 

It 

i 

6 

I] 

8 

9 

£ 

2_ 

0 

2 

m 

6 

tt 

10 

IFi 

lb 

16 

18 

3_ 

0 

_± 

ID 

to 

J3_ 

16 

20 

Ji 

“26 

29 

1> 

0 

u 

IDI 

JO 

111 

18 

20 

21* 

28 

JO 

3b 

38 

5_ 

0 

m 

J3 

18 

2V 

26 

"ii 

Jb 

_39 

b2 

b7 

0 

_£ 

IIQI 

J6 

20 

_26 

JO 

J6 

bO 

_b6 

SO 

56 

I. 

0 

IISI 

J9 

2U 

_2£ 

J6 

41 

J£ 

J3 

Ji 

65 

8_ 

0 

_? 

IBSI 

JO 

28 

3b 

JiO 

JjB 

_Sb 

60 

68 

7b 

9 

0 

9 

IDI 

J3 

30 

39 

Jj6 

53 

60 

_69 

76 

83 

0 

IDI 

26 

31i 

b2 

JO 

_68 

7^ 

8b 

92 

£ 

0 

jL 

lEil 

29 

38 

b7 

56 

65 

7b 

83 

92 

256- J Prom  the  table  you  know 

that  4 x2=  38. 

^Qtwelve  "’ea.ns  3 twelves 
and  8 ones.  You  write 
8 in  ones'  place.  You 
must  remember  to  add  the 
3 twelves  to  the  other 
twelves.  * You  know  that 
4x1=4.  Since  4 
twelves  + 3 twelves  = 7 
twelves,  you  write  7 in 
twelves'  place.  * In  one 
hundred  forty-fours' 
place  * In  one  thousand 
seven  hundred  twenty- 
eights'  place 

256-K  = 455. 

^twelve  ~ X 4 = 

1820.  1078^^,^^,  = 1820. 

256-L  603 

8 

4020 

^^hu^elve  = 867. 

^t.elve  =8.  8 X 867  - 

6936.  = 6936. 

256-M  0 and  1 are  the  only 

digits  in  the  base-two 
numeration  system. 

236-H  The  digit  2 is  not  used 
in  the  base-two 
numeration  system.  You 
should  use  the  numeral 
10  to  express  the  sum  of 
1 and  1. 

256-0  Yes 

256-P  Yes 

236-q  Example  A.  101^^^^  = 5. 

111,^,  =7.  5 + 7 = 12. 

1100^^,  = 12. 

Example  B.  lOl^^^  = 5. 

= 1-  5x1=5. 

= 5. 


256-R 

Yes  * 111^,0  = 

= 3.  3 ; 

10101^^,,  = 21. 

On  your 

own 

257-1 

^four 

237-1 

^^Vowr 

237 -Z 

12001/,,^ 

257-1[ 

237-S 

Ive 

257-6 

twelve 

257-7 

^^twelve 

237-S 

^8^  tioe  Ive 

237-9 

^^four 

257-10 

^^^four 

257- 1 1 

82/(jur 

257-12 

257-13 

^^'^twelve 

257-14 

twelve 

257-15 

twelve 

257-16 

257-17 

^^Q^twelve 

+ 

0 

1 

2 

3 

4 

5 

6 

0 

0 

1 

2 

3 

4 

5 

6 

1 

1 

2 

3 

4 

5 

6 

10 

2 

2 

3 

4 

5 

6 

10 

11 

3 

3 

4 

5 

6 

10 

11 

12 

4 

4 

5 

6 

10 

11 

12 

13 

5 

5 

6 

10 

11 

12 

13 

14 

6 

6 

10 

11 

12 

■13 

14 

15 

257-18 


X I 

0 

1 

2 

3 

4 

5 

6 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

2 

3 

4 

5 

6 

2 

0 

2 

4 

6 

11 

13 

15 

3 

0 

3 

6 

12 

15 

21 

24 

4 

0 

4 

11 

15 

22 

26 

33 

5 

0 

5 

13 

21 

26 

34 

42 

ej 

0 

6 

15 

24 

33 

42 

51 

257-19 

257-13)  264,,^,„ 
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227-21 

^^^seven 

237-21 

237-23 

“^^^seven 

237-2^ 

^^^seven 

227-25 

^^seven 

227-26 

237-27 

1212^ even 

237-2B 

2304 

^seven 

227-29 

227-30 

1000, ,, 

227-31 

1000, ,0 

227-32 

10110^,0 

227-33 

ll0t.o 

227-34 

100011,^, 

227-35 

llllOt.0 

237-% 

11011t:.o 

Lesson 

56 

238- k 

The  digits  4,  6,  and  2 

* The  digits  1,  9,  and  3 

* The  digits  2,  5,.  and  6 

238-% 

256  billion 

238 -C 

193  million 

238-d 

462  thousand 

238-P. 

109 

238-? 

69  billion  840  million 

20  thousand  2 

222- G 

They  are  separated  by 

commas. 

222- H 

721  billion  635  million 

599  thousand  483 

222-1 

20  billion  840  million 

500  thousand  80 

222- J 

87  million  692  thousand  11 

222- K 

660  billion  30  million 

900  thousand  2 

222- L 

1 million  5 thousand 

222- M 

2 billion  470  million  2 

222- N 

See  answers  for  exercises 
H through  M. 

222-0 

721,635,599,483  * 
1,005,000 

238-P  4 trillion  6^2  billion 

792  million  844  thousand 
631 

238-Q  25  trillion  985  billion 

234  million  96  thousand 
741 

238-R  61  trillion  334  billion 

492  million  766  thousand 
900 

238- S  500  billion  370  million 

4 thousand  19 

239- 1  Yes  * Place  value 

239-\i  The  name  of  the  periods 

239-k  The  digits  3,  0,  and  1 

* One  thousand 

239-^  The  digits  4,  5,  and  7 

* Seven  million  * Fifty 
million  * Four  hundred 
million 

239-C  0*9*6 

255-D  Yes  * 1000  * 10,000  * Yes 

239-E  Yes  * Yes  * Yes 

239- P  500,000  * 4000  * Each  of 

numerals  E and  F expresses 
a number  as  the  product 
of  a power  of  10  and  a 
number  from  1 to  10. 

240- 6  3000  * 3000  * 3 lo^  * 

3 is  a number  from  1 to 

10,  and  10^  is  a power 
of  10.  30  ^ 10^  is  not 

in  scientific  notation 
because  30  is  not  a num 
ber  from  1 to  10. 

240-H  6 X 10^ 

240-1  7 X lO** 

240- J 3 X 10* 

240- K 4 X 10® 

240-L  1 X 10= 

240- M 8 X 10» 

On  your  own 

240-1  Eighty- five  million 

ninety  thousand  eighty 
240-2  Fifty-nine  thousand 
seventy-three 


240-3 

Three  hundred  fiftjr-six 
thousand  five  hundred 

twenty-one 

240-4 

Six  hundred  seventy-four 
million  nine  hundred 
eighty-two  thousand 
three  hundred  fifteen 

240-5 

Seven  hundred  sixty- five 
million  one  hundred 

thousand  two  hundred 

240-6 

Two  billion  nine  hundred 
sixty-five  million  four 
hundred  sixty-one  thou- 
sand three  hundred 
thirty- two 

240-7 

70,004 

240-3 

900,006 

240-9 

400,730 

240-10 

623,040 

240- 1 ! 

7,007,070 

240- 1 2 

45,600,000 

240- 1 3 

52,089,014 

240- i 4 

1,000,  024  , 319 

240- 1 5 

580,700,  016 

240-16 

3,  000,  400,  000,  000 

240-17 

4000 

240-18 

200,  000 

240- 1 9 

900 

240-20 

80,000 

240-21 

5,000,000 

240-22 

70,000,000,000 

240-23 

8 X 10^ 

240-24 

2 X 10^ 

240-25 

7 X 10  = 

240-26 

4 X 10“ 

240-27 

3 X 10= 

240-28 

5 X 10^ 

240-29 

4 X 10« 

240-30 

6 X 10® 

240-31 

8 X 10^ 

240-32 

2 X 10® 

Applying  mathematics 

240-1 

X,  number  of  newspapers 
Terry  sold, 
no  - X = 25. 

{85}.  85  newspapers 
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240-2  X,  number  of  months  to 
build  a road  115  miles 
long. 

5/3  ~ 115/x. 

{69}.  69  months 

240-Z  X,  number  of  square  miles 
that  is  the  total  area 
of  the  Atlantic  and 
Pacific  oceans. 

63,801,668  + 31,839,  306  = 

X. 

{95640974}.  95,640,974 

square  miles 

240-^  X,  number  of  yards  of 

material  Mrs.  Smith  had 
before  she  bought  13 
more  yards. 
a:  + 13  > 41. 

{29,  30,  31,  ...].  29 

yards 

240- 5  X,  number  of  dollars  that 

was  the  goal. 

9213  - = 758. 

{8455).  $8  455 

241- 6  X.  number  of  posters 

Carl  has. 

% < 18  +13  A ^ > 13. 

{14,  15,  16,  ...,  SO). 

From  14  through  30  posters 
241-7  X,  number  of  dollars  in- 
terest that  Mr.  Fisher 
paid  per  $100  he  borrowed. 
57/950  ^ x/100. 

{6}.  6/o 

241-B  X,  number  of  provincial 
parks  for  every  one 
national  park. 

300/30  ~ x/l. 

{10}.  10  times- as  many 

241-B  X,  number  of  cars  Mr. 
Roberts  had  to  sell. 

X > 63  A X - 17  < 54. 

{64,  65,  66,  ...,  70}. 

From  64  through  70  cars 
241-10  X,  number  of  baseballs 


48  - X < 19. 

{30,  31,  32,  ...,  48}. 

From  30  through  48  base- 
balls 

241-11  X,  number  of  dollars  Mr. 
Lang  saved  last  year. 

2/17  ^ x/7395. 

{870}.  $870 

241-12  X,  number  of  dollars  in- 
terest. 

y,  number  of  dollars  Miss 
Wilson  owed  the  bank  at 
end  of  year. 

6/100  ~ x/750  A 750  + 

X = y. 

{(45,  795)}.  $795 

241-13  number  of  square  miles 
that  is  the  area  of  France 
17/1  ~ 3,851,809/x. 
{226577}.  About  226,577 
square  miles 

241-14  X,  number  of  electric 
fans  sold. 

y,  number  of  steam  irons 
sold. 

x+y<6Ax>y. 

{(2,  1),  (3,  1),  (3,  2), 
(4,  1)}. 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(3,  2)  is  3 electric 
fans  and  2 steam  irons. 
241-15  X,  number  of  dollars 
commission  Mr.  Davis 
received  in  March. 

125/100  ~ x/260. 

{325}.  $325 

241-16  X,  number  of  dollars 
discount  on  dresser. 
y,  number  of  dollars 
discount  per  $100  of  the 
regular  price. 


241-17 

350  - 273  = X A x/350 
y/100. 

{(77,  22)}.  22/o 

2/3  x/y  A x(y)  < 100 

241- 1 8 

{2/3,  4/6,  6/9,  8/12} 
34/100  51/x. 

241- 1 9 

{150} 

96/100  ~ x/7625. 

241-20 

{7320} 

660/528  ~ x/100. 

{125} 

Checking  up 

Test  56 

242- \ 

F 

242-2 

T 

242-3 

T 

242-4 

F 

242-5 

F 

242-6 

T 

242-7 

F 

242-8 

F 

242-9 

T 

242-10 

T 

Test  57 

242- \ 1 

(c)  powers 

242-12 

(b)  expanded  form 

242- 1 3 

(c)  four  hundred  seven 

242- 1 4 

billion 

(a)  19 

242-  1 5 

(b)  7 

242-  1 6 

(c)  12 

242-17 

(c)  base-nine 

242-  1 8 

( a)  base-four 

242-  1 9 

(c)  base 

Test  58 

242-20 

3 

242-21 

1 

242-22 

242-23 

242-24 

eight 

242-25 

^^'^tuelve 

242-26 

twelve 

243-21 

118 

245-28 

714 

245-29 

1312 

used  during  the  game. 
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243-30 


//// 


/// 


/ 


Test  59 

243-3  \ 

11 

243-32 

95 

243-33 

830 

243-3^ 

455 

245-35 

9231 

245-36 

53 

245-37 

2011/o«r 

245-38 

245-39 

llTCStwelve 

245-40 

Test  60 

245-41 

70,000 

245-42 

10,000,000 

245-43 

8,000,000 

245-44 

9,000,000,000 

245-45 

2 X 10= 

245-46 

6 X 10“ 

245-47 

5 X 10® 

245-48 

4 X 10^ 

Test  61 

243- \ 

F 

243-2 

T 

243-3 

T 

243-^ 

F 

243-3 

T 

243-0 

T 

245-7 

P 

243-3 

T 

243-3 

T 

245-10 

F 

Test  62 

243- 1 1 

principal 

245-12 

net  price 

245-13 

solution 

245-14 

plane 

244-15 

set  A,  or  A 

244-16 

the  empty  set 

244-17 

{0} 

244- 1 8 

subset 

244-19 

rate  pair 

Test  63  244-34 

244-20  (b)  perpendicular 

244-21  (b)  half-planes  244-35 

244-22  (b)  one  member 

244-13  (d)  {1,  2,  3,  ...}  244-36 

244-24  (c)  three  hundred  forty- 

three  244-37 

244- 2S  (c)  four  members 
244-26  (d)  infinitely  many  planes 

244-27  (a)  exactly  one  plane  Lesson 

244-28  (d)  the  empty  set  245-A 

Test  64  245-3 

244-29  X.  number  of  dollars  Fred  246-0 
paid  per  $100  of  the  246-0 


regular  price. 

3/4  x/m. 

{75}.  75/o 

244-30  X,  number  of  dollars  that 
is  the  basic  price  of 
the  cheaper  car. 

y,  number  of  dollars  that  246-E 
is  the  price  of  the 
cheaper  car  with  a heater. 

90/100  ~ a:/2450  A X + 

69  = y. 

{(2205,  2274)}.  $2274  246-F 

244-31  X.  number  of  students  245-6 

enrolled  in  Scott  School, 
y,  number  of  students 
enrolled  in  Brown  School. 

X - y - 231  A X + 78  = 

550. 

{(472,  241)}. 

472  students  in  Scott 
School  and  241  students 
in  Brown  School 

244-32  X.  number  of  quarts  of 

antifreeze.  245-H 

y,  number  of  quarts  of 

water. 

1/2  ~ x/y  A X + y = 21. 

{7/14}.  7 quarts  of 

antifreeze  and  14  quarts 
of  water  245-1 

244-33  x/100  ~ 42/70. 

{60} 


65/100  x/180. 

{117} 

30/100  ~ 24/x. 

{80} 

x/100  ~ 391/230. 

{170} 

150/100  ~ 57/x. 

{38}^ 

57 

Yes  * Yes 
One 

The  set  of  straws 
One  * Yes  * Yes  * The  map- 
ping in  D2  is  a one-to-one 
mapping  because  each  mem- 
ber of  set  B is  mapped 
onto  just  one  member  of 
set  A,  and  each  member  of 
A is  used  only  once. 

Each  member  of  set  L is 
mapped  onto  just  one  mem- 
ber of  set  K,  and  each 
member  of  K is  used  only 
once.  * Yes 
Yes 

6 is  mapped  onto  17,  5 
onto  14,  9 onto  21,  3 onto 
•0,  and  1 onto  6.  * 17  is 

mapped  onto  6,  14  onto  5, 
21  onto  9,  0 onto  3,  and 
6 onto  1.  * Each  member 

of  set  X is  mapped  onto 
exactly  one  member  of  set 
Y,  and  each  member  of  set 
Y is  mapped  onto  exactly 
one  member  of  set  X. 

9 is  mapped  onto  17,  3 
onto  14,  6 onto  21,  5 onto 
0,  and  1 onto  6.  * 17  is 

mapped, onto  9,  14  onto  3, 
21  onto  6,  0 onto  5,  and 
6 onto  1.  * Yes 

Yes  * The  diagram  below 
represents  a third  way 
that  set  X can  be  put  in 
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one-to-one  correspondence 
with  set  Y.  There  are 
120  different  ways  that 
sets  X and  Y can  be  put 
in  one-to-one  correspond- 
ence. 

X={8,  6,  1,  9,  5}. 

Y = {21,  14,  17,  0,  6). 

247-J  Yes  * The  number  of  mem- 
bers in  each  set  is  a 
natural  number. 

247-Y.  Set  T.  Set  P and  set  T 
can  be  put  in  one-to-one 
correspondence.  * Set  S. 
Set  Q and  set  S can  be 
put  in  one-to-one  corre- 
spondence. 

247-L  No  * There  are  infinitely 
many  subsets  of  the  set 
of  natural  numbers  that 
are  equivalent  to  set  R. 
One  example  is  {11,  22, 
33}. 

247-H  a finite  set  cannot  be 

put  in  one-to-one  corre- 
spondence with  an  infi- 
nite set. 

247-N  Yes.  If  two  sets  are 

equal,  then  they  are  the 
same  set.  Every  set  can 
be  put  in  one-to-one  cor- 
respondence with  itself. 
Therefore,  every  set  is 
equivalent  to  itself. 

* No.  From  your  re- 
sponses to  exercises  K 
and  L,  you  know  that  two 
different  sets  can  be 
equivalent. 

247-k  The  three  dots  tell  you 
that  there  is  no  end  to 
the  members  of  each  set. 

* The  set  of  natural 
numbers 


247-%  Yes  * Yes  * Yes  * Yes  * 
Yes  * Yes 

247-Z  2 X 17,  or  34  * 2 X 28, 

or  56  * Yes 

247-%  10  * 50  * 1000  * 20,002 

247- E Yes  * Yes 

247- F Yes 

247- G Yes  * Yes 

247-  H Yes  * Yes  * 18 

248- \  Divide  each  member  of  E 

by  2 4 9 * 25  * 403 

24S-J  Yes  =*=  Yes 

24S-K  Yes  * Yes 

248-i.  To  find  the  member  of  E 
onto  which  you  map  each 
member  of  N,  multiply 
each  member  of  N by  2. 

To  find  the  member  of  N 
onto  which  you  map  each 
member  of  E,  divide  each 
member  of  E by  2. 

248-\^  N = {0,  1,  2,  3,  4,  ...]. 

t U t t 

E = {0,  2,  4,  6,  8,  ...}. 

245-N  Yes  * The  set  of  even 
numbers  and  the  set  of 
natural  numbers  can  be 
put  in  one-to-one  corre- 
spondence. 

24S-0  N = {0,  1,  2,  3,  4,  ...). 

I n u 

0 = {1,  3,  5,  7,  9,  ...]. 

248-?  Yes  * The  set  of  natural 
numbers  and  the  set  of 
odd  numbers  can  be  put 
in  one-to-one  correspond- 
ence. 

On  your  own 

245-1  {Mary,  Jill,  Susan} 

t t t 

{June,  July,  August} 

There  are  other  correct 
subsets  and  diagrams  for 
this  exercise.  For  this 
and  the  following  exer- 
cises, only  one  diagram 
is  given. 


248-2  {2,  4,  6 ) 

,1  t I 

{Sunday,  Monday,  Tuesday} 
245-3  {Mexico} 

{ Canada} 

245- {1,  2,  3,  4} 

1 1 u 


{0,  1,  2,  3} 


245-5 


3,  1,  5 } 

t I I 

{(0,1),  (1,0),  (1,1)} 

245-6  {0,  1,  2,  3,  4} 

I t \ I i 

{0,  1,  2,  3,  4} 

245-7  { 12} 

t 

{48} 

245-8  {3/4,  6/8,  9/12} 

t I t 

{4/3,  8/6,  12/9} 

249-9  { red,  blue} 

I t 

{0,  1 } 

249-10  {0,  1,  2} 

I t f 

{0,  1,  2} 

249-11  {0} 

I 

{0} 

249-12  {(a.6),  (c.d)} 

t 1 

{0,  1 } 

249-13  {a,  b.  c,  d} 

lilt 

{0,  1,  2,  3} 

249- 1 It 

(5/6,  10/12,  15/18  , 20/24,  25/30  , 30/36) 

till  it 

{ 0,  1,  2,  3,  4,  5 ) 


249-15 


{10,  100,  1000,  10000,  ...} 

t I t I 


{1. 


3, 


4,  ...} 
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Keeping 

Skilful 

249-1 

25, 256 

249-2 

2473 

249-3 

23,091 

249-4 

138,131 

249-5 

305, 588 

249-6 

112,  461 

249-7 

7500 

249-3 

1747 

249-9 

829 

249-10 

15,853 

249-1  1 

23,674 

249-12 

76,  561 

249-13 

51,064 

249-14 

72,  294 

249-15 

{138} 

249-16 

{0,  1,  2,  ...,  431} 

249-17 

{38,  39,  40,  ...} 

249-18 

{78192} 

249-19 

{554} 

249-20 

{0,  1,  2,  ...,  15} 

249-2 1 

{9120} 

249-22 

{0),  61,  62,  ...} 

249-23 

{104} 

249-24 

{0,  1,  2,  ...,  57} 

249-25 

{1,  2,  3,  ...} 

249-26 

{79} 

249-11 

{(4,5),  (5,4),  (6,3), 

(7,2),  (8,1),  (9,0)} 

6 

5 

4 

3 

2 

1 

0 


• • • © 

• • • • 0 

O . . . . 

0 . . . 

© • • 

L-. > • ■ > • ■•(;>- 

0123456789  10 


249-28  {(3,6)} 


7 

6 

5 


0 


3 • • • • 

2 • • • • 

1 • • • • 

0 

0 12  3 4 


249-29  {(5,0),  (5,1),  (5,2), 

(6,0),  (6,1),  (7,0)} 


3 

2 

1 

0 


0©  • 


012345678 


249-30  {(0,0),  (0,1),  (0,2), 

(1,0),  (1,1),  (1,2), 
(2,0),  (2,1),  (2,2), 

(3.0) ,  (3,1),  (3,2), 

(4.0) ,  (4,1),  (5,0)} 


3 

2 O 0©  © • • • 

1 O © © © © • • 

0 (j)  © © © © ©- 

0 1 2 3 4 5 6 

249-31  {(2,0),  (3,1),  (4,2), 

(5,3),  (6,4)} 


5 

4 

3 

2 

1 

0 


.... 

. . © . 

. © . . 

© . . . 

. . © 

. ... 

• 0 ■ » 

01234567 


249-32  {(4,3),  (5,2),  (6,1), 

(7,0)} 


4 

3 

2 

1 

0 


...  0 ...  . 
....©... 
© • • 

L- e- 

012345678 


Lesson  58 

249-A  None  * The  empty  set 

249- B  { } is  a set  that  has  no 

members,  and  n{  } is  not 
a set  but  is  the  number  of 
members  in  the  empty  set. 

259-C  The  set  whose  only  mem- 
ber is  0 * One 

259-D  {0}  is  a set  with,  one 

member,  and  { } is  a set 
with  no  members.  * {0} 
is  a set  whose  only  mem- 
ber is  zero,  and  n{  } is 
the  number  of  members  in 
the  empty  set,  or  the 
number  0. 

259-E  Yes  * Yes 

250- F  Yes  * {0}  is  a set  whose 

member  is  zero,  and  n{0} 
is  not  a set,  but  is  the 
number  of  members  in  the 
set  whose  member  is  zero. 

259-G  Yes 

259-H  Set  G is  equivalent  to 

{0,  1}.  * Set  H is  equiv- 

alent to  {0,  1}. 

250-1  Yes  * The  natural  number  2 

250-J  The  natural  number  0 is 
associated  with  set  A, 
the  natural  number  1 with 
set  B,  and  the  natural 
number  2 with  set  C. 

250- K  Yes 

251- L  The  natural  number  3 * 

{tuba,  drum,  clarinet}  is 
equivalent  to  {0,  1,  2}. 
Since  3 is  the  natural 
number  associated  with 
{0,  1,  2},  you  know  that  3 
is  also  associated  with 
{tuba,  drum,  clarinet}. 

25i-M  The  natural  number  3 

2S1-H  The  natural  number  0 is 

associated  with  set  A, 

1 with  set  B,  2 with  set 
C,  3 with  set  D,  4 with 
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set  E,  5 with  set  F,  6 
with  set  G,  and  7 with 
set  H. 

25i-0  {Sunday,  Monday,  Tuesday, 
Wednesday,  Thursday,  Fri- 
day, Saturday)  * Set  H * 

7 * You  know  that  the  nat- 
ural nurnher  7 is  associated 
with  set  H and  each  set 
equivalent  to  set  H. 

251-?  (0,  1,  2,  3,  4,  5,  6,  7, 

8) 

251-^  {0,  1,  2,  3,  4,  5,  6,  7, 

8,  9,  10,  11,  12,  13] 

251-R  {0,  1,  2,  3,  4,  5,  6,  7, 

8,  9,  10,  11,  12,  13,  14, 

15,  16,  17,  18} 

251-%  {0,  1,  2,  3,  4,  5,  6,  7, 

8,  9,  10,  11,  12,  13,  14, 

15,  16,  17,  18,  19) 

251-1  {0,  1,  2,  ...,  m - 1}  * 

Form  the  set  that  contains 
the  natural  numbers  from 
zero  through  the  number 
that  is  one  less  than  the 
given  natural  number. 

251 -U  Yes.  The  number  of  mem- 

bers in  any  given  standard 
set  is  a natural  number; 
therefore,  the  standard 
set  of  any  natural  number 
is  a finite  set.  * No. 
Since  the  number  of  mem- 
bers in  the  set  of  natural 
numbers  cannot  be  counted, 
the  set  of  natural  numbers 
is  an  infinite  set. 

On  your  own 

251-1  An  example  is:  {beet, 

potato,  carrot,  onion, 
radish) 

251-2  An  example  is:  {chair, 

table,  lamp,  desk,  foot- 
stool) 

251-3  An  example  is:  {Missis- 
sippi, Columbia,  Hudson, 
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Colorado,  Potomac) 

251-4  The  natural  number  5 

251-5  10  = n{0,  1,  2,  3,  4, 

5,  6,  7,  8,  9). 

251-6  13  = n{0,  1,  2,  3,  4, 

5,  6,  7,  8,  9,  10,  11, 

12). 

251-7  11  = n{0,  1,  2,  3,  4, 

5,  6,  7,  8,  9,  10). 
251-8  15  = n{0,  1,  2,  3,  4, 

5,  6,  7,  8,  9,  10,  11, 
12,  13,  14). 

251-9  0 = n{  ). 

251-10  21  = n{0,  1,  2,  3,  4, 

5,  6,  7,  8,  9,  10,  11, 
12,  13,  14,  15,  16,  17, 
18,  19,  20). 

251-11  {0,  1,  2,  3,  4,  5,  6, 

7} 

251-12  {0} 

251-13  ( ) 

251-14  {0,  1,  2,  3,  4,  6,  6) 

251-15  {0,  1,  2,  3,  4,  6,  6, 

7,  8,  9,  10) 

251-16  9 = n{0,  1,  2,  3,  4,  6, 

6,  7,  8). 

251-17  12  = n{0,  1,  2,  3,  4, 

5,  6,  7,  8,  9,  10,  11). 
251-18  1 = n{0). 

251-19  m = {0,  1,  2,  ..., 

m - 1). 


Lesson  59 

252-A  Yes  * The  member  of  the 
standard  set  of  1 is 
also  a member  of  the 
standard  set  of  2. 

252-B  No 

252-C  Yes  * The  standard  set 
of  2 is  a subset  of  the 
standard  set  of  3,  and 
the  standard  set  of  2 
does  not  contain  all 
the  members  of  the 
standard  set  of  3. 


252-D  No  * The  standard  set  of 

3 contains  all  the  members 
of  the  standard  set  of  3. 

25J-E  Yes.  The  standard  set 
of  1 is  a proper  subset 
of  the  standard  set  of 
2.  * Yes.  The  standard 

set  of  2 is  a proper  sub- 
set of  the  standard  set 
of  3. 

252-F  {0,  1,  2,  3)  * Yes  * The 

standard  set  of  3 is  a 
subset  of  the  standard 
set  of  4,  and  the  stand- 
ard set  of  3 does  not 
contain  all  the  members 
of  the  standard  set  of  4. 

252-Q  Yes  * From  your  answer 
to  exercise  F,  you  know 
that  the  standard  set 
of  3 is  a proper  subset 
of  the  standard  set  of  4. 
From  the  definition  for 
"less  than"  for  natural 
numbers,  you  know  that 
this  also  means  3 < 4. 

252-H  { } 

252-1  Yes  * Yes  * Yes  * Yes  * 
The  standard  set  of  1 is 
a proper  subset  of  the 
standard  set  of  each  of 
the  numbers  2,  3,  4, 
and  5. 

252-J  Yes 

252-K  {3,  4,  5,  ... } * Yes 

252-L  Yes.  Each  natural  num- 
ber is  less  than  infinite 
ly  many  other  natural 
numbers.  For  example, 
if  a is  replaced  by  5 in 
a < b,  you  obtain  5 < 6. 
The  solution  set  of 
5 < 6 is  {6,  7,  8,  ...  }. 

252-M  Point  0 

252-N  Each  of  the  points  asso- 

ciated with  a number  less 
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than  5 is  to  the  left  of 
point  5 in  the  natural- 
number  line. 

253-0  Point  o is  to  the  left  of 
point  b. 

253- ?  Yes 

25J-Q  15  < 7. 

254- ?  Yes 

254-S  Point  h is  to  the  right 
of  point  o. 

254-k  Yes  * 6 

254-0  Yes  * The  number  that  im- 

mediately follows  any 
given  natural  number  is 
the  sura  of  the  given  num- 
ber and  1. 

254-0  8 * 20  * 511  * Yes 

254-0  X + 1 

254-E  Yes.  Since  the  set  con- 
tains 0 and  1 is  the  suc- 
cessor of  0,  the  set  also 
contains  1.  Since  the 
set  contains  1 and  2 is 
the  successor  of  1,  the 
set  also  contains  2. 

Since  2 is  a member  of 
the  set,  so  is  the  suc- 
cessor of  2 which  is  3. 
Since  3 is  contained  in 
the  set,  so  is  4 because 
4 is  the  successor  of  3. 
You  can  continue  in  this 
way  and  show  that  any 
given  natural  number  is 
contained  in  the  set. 

254-?  No  * Zero  is  not  the  suc- 
cessor of  a natural  num- 
ber because  it  is  not  the 
sura  of  a natural  number 
and  1. 

254-0  Point  3,  point  4,  and 
point  5 * Yes 

254-H  {9,  10,  11,  12,  13,  14, 

15}  * No.  This  set  con- 
tains 7 members. 

254-\  S < X Ax  < 16. 


254-J 

No  * ( ) 

254- K 

{5,  6,  7,  8,  9,  10]  * 

{ } * {473,  474,  475, 

476,  477,  478,  479} 

254- L 

There  are  6 members  in 
the  first  set,  0 members 
in  the  second  set,  and 

7 members  in  the  third 

set. 

254-M 

Yes  * The  set  of  natural 
numbers  between  any  two 
given  natural  numbers 
has  a greatest  member. 

Any  set  of  natural 
numbers  that  has  a 
greatest  member  is  a 
finite  set. 

On  your 

own 

255-\ 

Examples  are:  { },  {0}, 
{0,  1},  {1,  2}. 

255-2 

Examples  are:  (20,  25}, 
{5},  {10,  15,  20}, 

{5,  10,  15,  20}. 

255-0 

Examples  are:  {0,  1,  2, 
3,  4,  5,  6,  7,  8},  {1, 

2,  3},  {4},  {4,  5,  6,  7}. 

255-4 

Examples  are:  {0,  1,  2}, 
{0,  1},  {!},  {0,  2}. 

255-5 

Proper  subset 

255-6 

Proper  subset 

255-7 

Not  a proper  subset 

255-8 

Not  a proper  subset 

255-0 

Proper  subset 

255-10 

Not  a proper  subset 

255- 1 1 

(6,9),  (1,7),  (2,11) 

255- 1 2 

Yes  * The  condition  for 
inequality,  y > x makes 
the  same  requirement  on 
the  ordered  pairs  that 
satisfy  the  condition  as 
the  condition  x < y. 

255-13 

Yes  * They  contain  the 
same  members. 

255-14 

2044 

255-15 

102 

255-16 

600 

255-  17 

10010 

255- 1 8 

9.  The  successor  of  7 

is  8,  so  the  successor 

of  the 

successor  of  7 

is  9. 

255-19 

{10,  11,  12,  13,  14,  15, 

16,  17 

, 18,  19,  20} 

255-20 

4 * None 

255-21 

{1,  2, 

3,  4,  5,  6,  7,  8, 

9,  10, 

11,  12,  13} 

255-22 

{ } 

255-23 

{12} 

255-24 

{16,  17,  18,  19,  20} 

Checking  up 

Test  65 

255- \ 

{0,  1} 

* Not  equivalent 

255-2 

{3,  4, 

5,  6]  * Equivalent 

255-3 

{(0,0) 

, (0,1),  (0,2), 

(1,0), 

(1,1),  (2,0)}  * 

Not  equivalent 

255-4 

{3/4, 

6/8,  9/12,  12/16, 

15/20} 

* Not  equivalent 

255-0 

{(0,15),  (1,14),  (2,13), 

{3, 12) 

] * Equivalent 

255-0 

{0} 

255-7 

{0,  1, 

2,  3,  4,  5,  6,  7} 

255-8 

{0,  1, 

2,  3,  4,  5,  6,  7, 

8,  9, 

10,  11} 

255-9 

{0,  1} 

255-  1 0 

{0,  1, 

2,  3,  4,  5,  6,  7, 

8,  9, 

10,  11,  12,  13} 

255- 1 1 

{0,  1, 

2,  3,  4,  5,  6,  7, 

8,  9, 

10,  11,  12,  13,  14, 

15,  16} 

255- 1 2 

Each  of  the  sets 

255- 1 3 

No.  It  contains  all  the 

members  of  the  standard 


set  of  17. 

Test  66 

255-14  0*1 

255-15  6 *7 

255-16  12  * 13 

255-17  10  * 11 

255-18  7*8 

255-19  {1,  2,  3,  4,  5} 

255-20  {4,  5,  6,  7,  8,  9) 
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255-2 1 

{2,  3,  4,  5, 

6) 

255-22 

One  example 

is: 

{5, 

1 

10,  15, 

1 1 

20, 

1 

25) 

1 

V 

{3/7, 

6/14,  9/21,  12/28, 

v 

15/35) 

Applying  mathematics 

2S6-1  X,  number  of  shades  the 


manager  needs  before  he 
can  fill  the  order. 

176  + X = 320. 

{144).  144  shades 

256-2  X,  number  of  miles  Mr. 

Robinson,  drove  in  15  min. 
60/75  x/15  . 

(12).  12  miles 

256-3  X,  number  of  inches  of 

ribbon  Kay  had  before  she 

used  the  13  in. 

a:  > 27  A r - 13  < 19. 

{28,  29,  30,  31).  From 
28  through  31  inches 
256-H^  X,  number  of  boys  who 
entered  the  contest. 
y,  number  of  girls  who 
entered  the  contest. 

X + y = 12  A X > y. 
{(11,1),  (10,2),  (9,3), 

(8.4) ,  (7,5)).  Each  mem- 
ber of  the  solution  set 
may  be  used  to  obtain  an 
answer.  The  answer  ob- 
tained from  (9,3)  is  9 
boys  and  3 girls. 

256-S  X,  number  of  copies  the 
company  printed. 

X > 1245  A X - 1195  < 66. 
{1246,  1247,  1248,  ..., 
1260).  From  1246  through 
1260  copies 

256-3  X,  number  of  perch  Bill 
caught. 

y,  number  of  sunfish  Bill 
caught. 

x+y<15Ax-y  = 5. 
{(6,  1),  (7,2),  (8,3), 

(9.4) ).  Each  member  of 


the  solution  set  may  be 
used  to  obtain  an  answer. 
The  answer  obtained  from 
(6,1)  is  6 perch  and  1 
sunfish. 

256-7  X,  number  of  dollars  dis- 
count for  each  $100  of 
the  regular  price. 
y,  number  of  dollars 
that  was  the  amount  of 
discount. 

x/100  'v  y/210  A 210  - 
147  = y. 

{(30,63)).  30/o 

256-3  X.  number  of  pints  of 

raspberries  Sally  picked, 
y,  number  of  pints  of 
raspberries  Linda  picked. 
X + y < 40  A7/6'^x/y. 
{7/6,  14/12,  21/18). 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from, 
(14/12)  is  Sally  picked 
14  pt.  and  Linda  picked 
12  pt. 

256-3  58/100  'v  x/2300. 

{1334) 

256-10  75/100  'v  ®/x. 

{92) 

256-11  X > 52  A 689  + X < 756. 

{53,  54,  55,  ...,  66) 
256-12  X + y = 13a  x - y = 4. 

{ ) 

256-13  x/y  ^ 6/9  A X + y < 32. 
{2/3,  4/6,  6/9,  8/12, 
10/15,  12/18) 

Lesson  60 

256- A  Yes  * 2 is  associated 

with  set  A.  3 is  asso- 
ciated with  set  B. 

257- B  Yes  * Set  A is  the  same 

set  as  {1,  3).  There- 
fore, the  number  asso- 


ciated with  set  A is  the 
same  as  the  number  asso- 
ciated with  {1,  3). 

257-C  Yes  * Set  B is  the  same 
set  as  {0,  2,  4). 

257-D  Yes 
257-E  Yes 

257-F  {1,  3,  0,  2,  4) 

257-G  Yes 

257-H  Set  E and  set  F do  not  have 
any  common  members.  * {Prince 
Edward  Island,  British  Colum- 
bia, Ontario,  Alberta,  Sas- 
katchewan, Manitoba) 

257-1  Yes  * Yes  * Yes 
257-J  S u T 

257- K  Y u Z * Yes 

256-1  No  * Sets  A and  B are  not 
disjoint  sets.  These  two 
sets  have  two  common  mem- 
bers, 18  and  19. 

256-A  Yes 
256-B  (9,8) 

258- 3  Yes  * Yes  * 9 + lo,  or 

19  * 10  + 9,  or  19 
256-D  (4,3)  (3,4)  (6,1)  (1,6) 

i i i I 

4 + 3,  3 + 4,  6+1,  1+6, 
or  7 or  7 or  7 or  7 
256-E  Yes 

258-?  The  sum  of  the  components 
of  (7,1),  (1,7),  and 
(6,2)  is  8.  * Examples 

are:  (2,6),  (3,5),  and 

(4,4). 

258-3  The  sum  of  the  components 
of  both  (4,0)  and  (1, 3) 
is  4.  * Examples  are; 

(0,4),  (3,1),  and  (2,2). 

256-H  No 

256-1  An  example  of  a true 

statement  that  you  can 
obtain  from  a + b = c 
by  replacing  each  of  the 
variables  by  a member  of 
N is  5 + 9 = 14.  * Using 


108 


Responses  for  pages  255-258 


259-^} 


2S9-K 


2S9~A 

2S9-B 

259-C 


2S9-D 


259-1 


the  same  replacements, 

you  obtain  (5,9)  from 

ia.b).  * Yes 

The  sura  of  the  components 

of  (5, 1)  is  6.  The  sura 

of  the  components  of 

(1,5)  is  6.  The  sum  of  259-F 

the  components  of  (9,3)  259-G 

is  12.  The  sura  of  the 

components  of  (3,9)  is  12. 

Yes.  Natural  numbers  are 
associated  only  with  259-\\ 

finite  sets,  and  each  260-\ 

finite  set  has  a natural 
number  associated  with  it. 
Therefore,  the  sura  of  two  260- J 

natural  numbers  is  always 
associated  with  the  union 
of  two  finite  sets.  260-K 

Since  the  union  of  two 
finite  sets  is  also  a 
finite  set,  the  sura  of 
the  components  of  each 
pair  of  natural  numbers 
is  a natural  number. 

5 * Yes  260-1 

12  * 12 

Yes  *8  = 2 + 6 tells  you 

that  if  you  add  6 to  2, 

you  obtain  8.  From  this, 

you  also  know  that  if  you  260-\^ 

subtract  2 from  8,  you 

obtain  6.  Therefore,  6 

is  the  difference  of  8 

and  2. 

An  example  of  a true 

statement  that  you  can 

obtain  from  a - b - c 

by  replacing  each  of  the  260-H 

variables  by  a member  of 

N is  13  - 9 = 4.  * Using 

the  same  replacements, 

you  obtain  13  = 9 + 4 

from  a = b + c.  * Yes 

If  a is  the  sum  of  b and  260-0 

c,  then  c is  the  differ- 


ence of  a and  b.  There- 
fore, if  9 is  the  sum  of 
2 and  7,  then  7 is  the 
difference  of  9 and  2. 
a is  replaced  by  9,  b by 
2,  and  c by  7. 

Yes  * 2 

If  you  subtract  1 from 
5,  you  obtain  4.  There- 
fore, 4 is  the  difference 
of  5 and  1.  * 4 

6*6 

No  * There  is  no  natural 
number  that  you  can  add 
to  5 to  obtain  a sura  of  1. 
No  * There  is  no  natural 
number  that  you  can  add 
to  9 to  obtain  a sura  of  3. 
Examples  are:  (10,4), 
(50,18),  and  (32,12). 

* 6 is  the  difference  of 

(10,4).  32  is  the  dif- 
ference of  (50,18).  20 

is  the  difference  of 
(32,12). 

Examples  are:  (6,6), 
(93,93),  and  (14,14). 

* 0 is  the  difference  of 

the  components  of  each 
ordered  pair  named. 
Examples  are:  (7,19), 
(0,5),  and  (43,75).  * 

No  * For  each  of  these 
ordered  pairs,  there  is 
no  natural  number  that 
you  can  add  to  the  second 
component  to  obtain  the 
first  component. 

No  * There  is  no  natural 
number  that  is  the  dif- 
ference of  the  components 
of  an  ordered  pair  whose 
first  component  is  less 
than  its  second  component. 
The  replacement  for  b. 
Since  you  know  that  the 


difference  of  a and  6 is 
a natural  number,  you 
also  know  that  the  sura 
of  fc  and  the  natural  num- 
ber is  a.  Therefore, 
a must  be  equal  to  or 
greater  than  b. 


On  your 

own 

260-\ 

8 + 

• 20,  or  28 

260-2 

19 

+ 8,  or  27 

260-B 

8 + 

■ 70,  or  78 

260-^ 

20 

+70,  or  90 

260-5 

20 

+ 8,  or  28 

260-5 

20 

+ 19,  or  39 

260-1 

70 

+ 19,  or  89 

260-8 

19 

+ 20,  or  39 

260-0 

8 + 

19,  or  27 

260-\0 

70 

+ 50,  or  120 

260-\ 1 

29 

+ 54,  or  83 

260- 1 2 

36  + 105,  or  141 

260-\8 

99 

+ 2,  or  101 

260 -\ii 

63 

+ 18,  or  81 

260-\5 

118 

+ 189,  or  307 

260- 1 6 

25 

260~\7 

38 

260- \8 

34 

260 -\0 

72 

260-20 

68 

260~2\ 

16 

260-22 

12, 

15,  18,  21,  and  ; 

260-23 

Yes 

The  sura  of  any 

members  of  M is  also  a 
member  of  M.  * No.  The 
difference  of  two  mem- 
bers of  M is  not  always 
a member  of  M.  For  ex- 
ample: (3,6)  cannot  be 
mapped  onto  a member  of 
M by  subtraction. 

260-2^  Closed  under  addition  * 
Not  closed  under 
subtraction 

260-25  Not  closed  under  addition 
* Not  closed  under 
subtraction 
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260-26 

Not  closed  under  addition 
* Not  closed  under 
subtraction 

260-27 

Not  closed  under  addition 

* Not  closed  under 

subtraction 

260-28 

Closed  under  addition  * 

Not  closed  under 

subtraction 

260-29 

Closed  under  addition  * 
Not  closed  under 

subtraction 

260-30 

Not  closed  under  addition 

* Not  closed  under 

subtraction 

260-3 1 

Not  closed  under  addition 

* Not  closed  under 
subtraction 

Keeping 

Skilful 

261-1 

58,608 

261-2 

1056 

261-3 

13, 498 

261-^ 

17, 550 

261-6 

51, 184 

261-6 

42,714 

261-7 

57,963 

261-8 

513, 240 

261-9 

214, 428 

26l-\0 

428,945 

26l-\  1 

96,  remainder  30 

26l-\2 

86,  remainder  0 

CO 

i 

368,  remainder  0 

611,  remainder  2 

251-15 

902,  remainder  0 

251-16 

113,  remainder  100 

251- i 7 

92,  remainder  110 

251-18 

34,  remainder  111 

251-19 

201,  remainder  0 

251-20 

746,  remainder  0 

251-21 

(3) 

251-22 

{12} 

251-23 

{50} 

251-24 

{8} 

251-25 

{8} 

251-26 

{36} 

251-27 

{2} 
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261-28 

{75} 

261-29 

{63} 

261-30 

{9} 

26l-3\ 

{80} 

261-32 

{19} 

261-33 

{175} 

251-34 

{184} 

261-36 

{90} 

261-36 

{5} 

261-37 

{10} 

261-38 

{18} 

261-39 

{195} 

251-40 

{147} 

251-41 

G = {3/4,  6/8,  9/12}. 

H ==  {9/12}. 

G UH  = {3/4,  6/8,  9/12). 
G nH  = {9/12}. 

251-42 

G = {3/5,  ...}. 

H = {3/5,  6/10,  9/15, 
12/20}. 

G uH  = {3/5,  ...}. 

G nH  = {3/5,  6/10,  9/15, 
12/20}. 

251-43 

G = {16/14}. 

H = {7/8,  14/16}. 

G U H = {7/8,  14/16, 
16/14}. 

G n H = { }. 

251-44 

G = {2/3,  ...}. 

H = {2/3,  ...}. 

G UH  = {2/3,  ...}. 

G nH  = {2/3,  ...}. 

251-45 

G = {6/15). 

H = {6/15}. 

G UH  = {6/15}. 

G nH  = {6/15}. 

251-46 

G = {3/2}. 

H = { }. 

G u H = {3/2}. 

G nH  = { }. 

251-47 

Rays  AF,  AE  (or  AD) , 

AB  (or  AC),  and  AJ 

251-48 

ZABE 

251-49 

The  sides  are  rays  DA 
and  DC.  The  vertex  is 

D. 

261-60 

The  sides  are  rays  ED  and 

EB.  The  vertex  is  E. 

251-51 

ZFAD  and  ZDAC,  ZDAC  and 
ZCAJ,  ZCAJ  and  ZJAF,  ZJAF 
and  ZFAD 

251-52 

ZFAD,  or  ZBAJ  * ZFAD,  or 
ZJAB 

251-53 

The  empty  set 

251-54 

ZFAD,  ZDAC,  ZCAJ,  ZJAF 

251-55 

Segments  AB,  BE,  and  AE 

251-56 

The. sides  are  segments  AD, 
DC,  and  AC.  The  vertices 
are  A,  D,  and  C. 

251-57 

The  sides  are  segments  E3, 
BC,  CD,  and  ED.  The 
vertices  are  E,  B,  C,  and  D. 

251-58 

Segment  EB 

251-59 

AE  U AB.  The  intersection 
is  the  set  that  contains 
all  the  points  in  segments 
AE  and  AB  and  no  other 
points. 

251-60 

Points  R and  M 

251-61 

Points  F,  K,  A,  and  J 

251-62 

Points  K,  E,  R,  and  M 

251-63 

Points  K,  R,  and  M 

Lesson 

61 

262-k 

No  * Yes 

262-8 

Yes  * Yes 

262-0 

Yes  * Set  F is  the  same 
set  as  D X E. 

262-0 

Yes 

262-E  {(0,0),  (0,1),  (0,2). 

(0,3),  (0,4),  (0,5), 

(1,0),’  (1,1),  (1,2), 

(1.3) ,  (1,4),  (1,5), 

(2,0),  (2,1),  (2,2), 

(2.3) ,  (2,4),  (2,5), 

(3,0),  (3,1),  (3,2), 

(3.3) ,  (3,4),  (3,5)} 

262-F  4 * e 

262-(i  Yes  * Since  4 is  associated 

with  set  G and  6 is  asso- 
ciated with  set  H,  the 
product  4 X 6 is  the  number 


associated  with  the  Car- 
tesiain  set  G x H. 

262-H  The  Cartesian  set  S x T 

262-1  An  example  is:  A = {2,  4, 
6,  8,  19}.  * An  exaunple 

is:  B = {3,  6).  ♦ A x B = 

{(2,3),  (2,6),  (4,3), 

(4.6) ,  (6,3),  (6,6), 

(8,3),  (8,6),  (19,3), 

(19.6) 1. 

262- J  A X B 

263- K  0*4 

263-L  The  empty  set  * There  are 
no  members  in  Q to  match 
with  the  members  in  set  R. 
263-t4  Yes  * The  Cartesian  set  of 
{ } and  {2,  3,  4,  5)  is 
the  empty  set.  Therefore, 
the  product  of  0 and  4 is 
the  number  associated  with 
the  empty  set,  which  is  0. 
263-H  No 

263-0  Yes  * Yes  * Yes 
263-P  8 X 2,  or  16  * 4 X 4,  or 

16  ♦ 1 X 16,  or  16  * 

(16,1)  and  (2,8) 

263-Q  a X 6,  or  c 
263-R  Yes  * Two  numbers  are  used 
to  obtain  a product, 

263-S  Yes 

263-T  The  product  of  the  compo- 
nents of  (12,2)  is  12  X 2, 
or  24.  The  product  of  the 
components  of  (3,4)  is 
3 X 4,  or  12.  The  product 
of  the  components  of  (11,4) 
is  11  X 4,  or  44.  * Yes 
263-U  Yes 
263-S  Yes 
263-k  3 * Yes 

263- 0  3 * 12 

264- 0  Since  you  know  that  21  = 

3x7,  you  also  know  that 
3 = 21  + 7.  From  3 = 

21  + 7,  you  know  that  3 is 
the  quotient  of  21  and  7. 


264-0  5 

264-P.  4 * Yes 

264-?  1*1 

264-0  There  is  no  natural  num- 
ber by  which  you  can 
multiply  4 to  get  a 
product  of  3. 

264-0  No  * No 

264-\  No 

On  your  own 

264-\  5 X 6,  or  30 

264-1  6 X 5,  or  30 

264-Z  5x5,  or  25 

264-'4  100  X 6,  or  600 

264-0  100  X 100,  or  10,000 

264-0  5 X 100,  or  500 

264-7  6x0,  or  0 

264-0  6x6,  or  36 

264-0  100  X 0,  or  0 

264-\0  70  X 35,  or  2450 

264-\ I 50  X 3,  or  150 

264-12  20  X 3,  or  60 

264-\0  3x3,  or  9 

264-\^  1 X 4,  or  4 

264-\0  10  X 8,  or  80 

264-\0  39  X 5,  or  195 

264-\7  12  X 0,  or  0 

264-18  15  X 6,  or  90 

264-19  9 X 1,  or  9 

264-20  13  X 2,  or  26 

264-21  14  X 7,  or  98 

264-22  2 

264-23  5 

264-24  6 

264-25  10 

264-26  1 

264-27  5 

264-28  3 

264-29  2 

264-30  1 

264-31  4 

264-32  7 

264-33  9 

264-34  A natural  number 
264-35  Not  a natural  number 
264-36  Not  a natural  number 


264-37  A natural  number 
264-38  A natural  number 
264-39  A natural  number 
264-40  Closed  under 
multiplication 
264-41  Closed  under 
multiplication 
264-42  Closed  under 
multiplication 

264-43  Not  closed  under  multi- 
plication * An  example 
is  6 X 8,  or  48.  48  is 

not  a member  of  the  set 
of  even  numbers  less 
than  16. 

264-44  Closed  under 
multiplication 

264-45  Not  closed  under  multi- 
plication * An  example 
is  4 X 7,  or  28.  28  is 

not  a member  of  the  set 
of  natural  numbers  less 
than  20. 

264-46  Not  closed  under  multi- 
plication * An  example 
is  1052  X 1053,  or 
1,107,756.  The  product 
1,107,756  is  not  a mem- 
ber of  the  set  of  natural 
numbers  from  1051  through 
1060. 


Lesson 

62 

265-k 

Yes 

265-0 

Yes 

265-0 

Yes  * Sets  C and  D have 
no  common  members. 

265-0 

C U D = {1,  3,  5,  7,  12, 
14,  16). 

265-? 

D U C = {12,  14,  16,  1, 

3,  5,  7). 

265-? 

Yes 

265-0 

Set  C is  equivalent  to 
{0,  1,  2,  3),  which  is 
the  standard  set  of  4. 

* Set  D is  equivalent  to 
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(0,  1,  2],  which  is  the 
standard  set  of  3. 

265-H  Yes  * 4 + 3 is  the  number 
of  members  in  C U D. 

3 + 4 is  the  number  of 
members  in  D U C. 

265-\  Yes 
2d5-J  Yes  * Yes 

265- K  A u B * B u A * Yes  * Yes 

266~L  For  the  statement  expressed 

by  sentence  A,  a was  re- 
placed by  6 and  b by  9. 

For  the  statement  expressed 
by  sentence  B,  a was  re- 
placed by  52  and  b by  30. 
For  the  statement  expressed 
by  sentence  C,  a was  re- 
placed by  89  and  b by  102. 

* Yes 

266- H  Yes 
266-H  Yes 

266-0  {(13,0),  (13,1),  (13,2), 

(14,0),  (14,1),  (14,2))  * 
Set  R * Set  S 

266-?  {(0,13),  (0,14),  (1,13), 

(1,14),  (2,13),  (2,14))  * 
Set  S * Set  R 
No  * The  sets  do  not  have 
the  same  members.  For 
exajnple:  (13,0),  which  is 
a member  of  R x S,  is  not 
the  same  as  (0,13),  which 
is  a member  of  S x R. 

266-?  (13,0)  is  mapped  onto 

(0,13);  (13,1)  onto  (0,14); 

(13.2)  onto  (1,13);  (14,0) 
onto  (1,14);  (14,1)  onto 

(2.13) ,  and  (14,2)  onto 

(2.14) .  * (0,13)  is  map- 

ped onto  (13,0);  (0,14) 
onto  (13,1);  (1,13)  onto 

(13.2) ;  (1,14)  onto  (14,0); 

(2.13)  onto  (14,1),  and 

(2.14)  onto  (14,2). 

266-Z  Yes  * Yes 

266-T  Yes.  Two  sets  that  are 
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equivalent  have  the  same 
number  of  members.  * 

Yes.  The  same  number 
is  associated  with 
equivalent  sets. 

266-0  Yes  * Yes  * Yes 

266- ^  A x B * B X A * Yes. 

A X B and  B x A are 

equivalent  sets.  * Yes. 
The  same  number  is  asso- 
ciated with  equivalent 
sets. 

2d7-W  Without  a symbol  for 

multiplication,  you  might 
mistake  the  product  2(4) 
for  the  number  24 
(twenty-four). 

2d7-X  No  * The  product  7 • 8 
is  the  same  as  the  num- 
ber 56,  not  78. 

267- Y  For  the  statement  ex- 

pressed by  sentence  D, 
a was  replaced  by  7 and 
6 by  8.  For  the  state- 
ment expressed  by  sen- 
tence E,  a was  replaced 
by  29  and  b by  16.  For 
the  statement  expressed 
by  sentence  F,  a was 
replaced  by  115  and  6 
by  21.  * Yes  * The  com- 

mutative property  of 
multiplication  of  natural 
numbers 

267-k  For  the  statement  ex- 
pressed by  sentence  G, 
a was  replaced  by  1 and 
b by  0.  For  the  state- 
ment expressed  by  sen- 
tence H,  a was  replaced 
by  52  and  b by  8.  For 
the  statement  expressed 
by  sentence  I,  a was 
replaced  by  120  and  b 
by  97. 

267-B  No  * You  know  that 


1-0=1  because  1 is 
equal  to  the  sum  of  0 and 
1.  You  also  know  that 
0 - 1 = 1 is  a false  state- 
ment because  0 is  not 
equal  to  the  sum  of  1 and 
1. 


268-0 

Yes 

268-0 

No 

268-E 

One  * If  you  obtain  one 
false  statement  from 
a - b = b - a,  then  you 
know  that,  for  each  re- 
placement of  the  variables 
in  a - b = b - a,  you  do 
not  always  obtain  a true 
statement.  This  means 

that  a-b=b-a  is  not 
a property. 

268-? 

No  * Yes- 

268-0 

No  * You  know  that,  for 
each  replacement  of  the 
variables  in  a b = 
b ^ a,  you  do  not  always 
obtain  a true  statement. 

On  your 

own 

268- \ 

True  statement 

268-1 

False  statement 

268-3 

True  statement 

268-^ 

False  statement 

268-0 

False  statement 

268-6 

True  statement 

268-1 

False  statement 

268-6 

True  statement 

268-2 

True  statement 

268- \0 

False  statement 

268- 1 1 

{15} 

268- \ 2 

{0,  1,  2,  ...} 

268-\3 

{0} 

268- m 

o 

00 

268-1 S 

{0,  1] 

268-16 

{0,  1,  2,  ...} 

268- \7 

{3,  4,  5,  ...} 

268-18 

{14,  15,  16,  ...} 

Keeping 

Skilful 

268-1 

161 

268-2 

11 

268-3 

561 

268-H 

280 

268-S 

4123 

268-B 

59 

268-7 

116 

268-B 

2061 

268-9 

431 

268- \0 

268-\\ 

1042/, 

268- \2 

21313/p y. 

268-13 

30635,,y,„ 

268- 

lOlllllt^o 

268-\S 

12014„in. 

268- \e 

Ive 

268-17 

4 ^ ^twelve 

268-13 

^^tuelve 

268- \9 

^^tuelve 

268-20 

twelve 

268-2\ 

1422, 

Lesson 
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269-k 

4 and  3 * 7 

269-B 

By  finding  the  sum  o: 
and  3,  which  is  4 + I 
or  7 * 7 + 6,  or  13 

269-0 

Yes 

270-0 

3 and  6 * No 

270-E 

3 + 6,  or  9 

270-? 

By  finding  the  sum  o: 
and  6,  which  is  3 + ( 
9 * 4 + 9,  or  13 

270’-0 

Yes 

270-B 

Yes 

270-\ 

For  the  statement  ex- 

pressed  by  sentence  I,  a 
was  replaced  by  9,  b by 
8,  and  c by  16.  For  the 
statement  expressed  by 
sentence  J,  o was  re- 
placed by  1,  b by  45,  and 
c by  24.  For  the  state- 
ment expressed  by  sen- 


tence K,  o was  replaced 
by  13,  b by  11,  and  c 
by  19.  * Yes  * The 

associative  property  of 
addition  of  natural  num- 
bers 

270-J  Because  of  the  associ- 
ative property  of  addi- 
tion of  natural  numbers, 
you  know  that  the  way 
in  which  you  group  the 
numbers  in  4 + 3 + 6 
does  not  affect  the  sum. 
Therefore,  you  know  that 
the  symbol  4+3+6 
names  the  number  13. 

270- k  2 and  5*2^5,  or  10 

271- B  (Column  1)  10  ->•  8,  or  80 

271-Q  (CkDlumn  1)  5 and  8 
271-1>  2 X 40,  or  80 

27l~l  Yes 
271-F  Yes 
27i-G  Yes 

27J-H  For  the  statement  ex- 
pressed by  sentence  G, 
a was  replaced  by  9,  b 
by  12,  and  c by  17. 

For  the  statement  ex- 
pressed by  sentence  H, 
o was  replaced  by  82,  b 
by  13,  and  c by  5.  For 
the  statement  expressed 
by  sentence  I,  a was 
replaced  by  239,  b by 
4,  and  c by  11.  * Yes 

* The  associative  prop- 
erty of  multiplication 
of  natural  numbers 
271~\  Because  of  the  associ- 
ative property  of  multi- 
plication of  natural 
numbers,  you  know  that 
the  way  in  which  you 
group  the  numbers  in 
2*5*8  does  not  af- 
fect the  product. 


Therefore,  you  know  that 
the  symbol  2*5*8 
names  the  number  80. 

27i-K  a was  replaced  by  4,  b 
by  3,  and  c by  1. 

271-B  (Column  2)  No 

271- C  (Column  2)  No  * Since  you 

obtained  one  false  state- 
ment from  {a  - b)  - c = 
a - (b  - c),  you  know 
that,  for  each  replace- 
ment of  the  variables, 
it  is  not  true  that 
(a  - b)  - c = a - (b  - c). 
Therefore,  you  know  that 
(a  - b)  - c = a - (b  - c) 
is  not  a property. 

272- D  (Column  1)  No 

272-E  (Column  1)  No  * If  divi- 
sion of  natural  numbers 

had  the  associative 

property,  then  you  would 
obtain  a true  statement 
from  (a  + 6)  + r = a + 

(6  + c)  for  each  replace- 
ment of  a,  b,  and  c. 

You  know  that  for  one 
set  of  replacements  for 
a,  b,  and  c,  you  do  not 
obtain  a true  statement 
from  (a+fe)+c=a+ 

(6  + c).  Therefore,  you 
know  that  division  of 
natural  numbers  does  not 
have  the  associative 
property. 

272-k  Yes  * The  associative 

property  of  addition  of 
natural  numbers 

272-B  Yes  * The  commutative 

property  of  addition  of 
natural  numbers.  TTiis 
property  tells  you  that 
(36  + 83)  is  the  same  as 
(83  + 36). 


Responses  for  pages  268-272  il3 


272-C  Yes.  If  a first  number 
equals  a second  number 
and  the  second  number 
equals  a third  number, 
then  the  first  number 
equals  the  third  number. 
272-D  (Column  2)  Yes  * The  com- 
mutative property  of  multi- 
plication of  natural  num- 
bers. This  property  tells 
you  that  the  product  of 
8 • 73  and  59  is  equal  to 
the  product  of  59  and 
8 ‘ 73. 

272-E  (Column  2)  Yes  * The  asso- 
ciative property  of  multi- 
plication of  natural 
numbers 

272-?  Yes  * Yes 

272-(3  Yes  * You  know  a first 

number,  (8  • 73)59,  is  the 
same  as  a second  number, 

59(8  • 73).  You  also  know 

that  the  second  number, 

59(8  • 73),  is  the  same  as 
a third  number,  (59  * 8)73. 
Therefore,  you  know  that 
the  first  number  is  the 
same  as  the  third  number. 

(8  • 73)59  = (59  • 8)73. 

On  your  own 

272-1  True  statement  *■  The  asso- 
ciative property  of  addi- 
tion of  natural  numbers 
272-2  False  statement 

272-3  False  statement 

272-^  True  statement  * The  asso- 
ciative property  of  multi- 
plication of  natural 
numbers 

272-5  False  statement 

272-6  False  statement 

272-7  True  statement  * The  com- 
mutative property  of  addi- 
tion of  natural  numbers 
272-8  False  statement 

i|i^ 


272-9  True  statement  * The 

associative  property  of 
addition  of  natural 
numbers 


272-10 

False 

statement 

272-1 1 

(10) 

272-12 

{12} 

272-13 

(19) 

272- |i^ 

{0,  1, 

2, 

...} 

272-15 

(0) 

272-16 

{4,  5, 

6, 

...} 

272-17 

{11} 

272-18 

{0,  1. 

2. 

...} 

272-19 

{1,  2, 

3, 

...} 

272-20 

{1,  2, 

3, 

...} 

272-21 

{47} 

272-22 

{0,  1, 

2, 

3,  4} 

272-23 

{0,  1, 

2, 

• • • » 

272-21; 

{9} 

272-25 

37  + (76 

+ 92)  ^ 

(92  + 76).  The  commu- 
tative property  of 
addition. 

37  + (92  + 76)  = (37  + 
92)  + 76.  The  associ- 
ative property  of 
addition 

272- 26  14(7  * 9)  = (7  * 9)14. 

The  commutative  property 
of  multiplication 

273- 27  19(23  * 8) .=  19(8  • 23). 

The  commutative  property 
of  multiplication. 

19(8  • 23)  = (19  • 8)23. 
The  associative  property 
of  multiplication 
272-28  (21  • 19)6=  (19  * 21)6. 

The  commutative  property 
of  multiplication. 

(19  • 21)6  = 19(21  • 6). 
The  associative  property 
of  multiplication 
272-29  (37  • 28)  + 5 = 5 + 

(37  * 28).  The  commu- 
tative property  of 
addition 


272-30 

(24  + 18)  + 12  = 12  + 

(24  + 18).  The  commu- 
tative property  of 
addition. 

12  + (24  + 18)  = (12  + 

24)  + 18.  The  associ- 
ative property  of 
addition 

272-3 1 

3(7  + 41)  = (7  + 41)3. 

The  comm.utative  property 
of  multiplication. 

(7  + 41)3  = (41  + 7)3. 

The  commutative  property 
of  addition 

272-32 

(17  + 2)8  = 8(17  + 2). 

The  commutative  property 
of  multiplication 

272-33 

(45  • 6)3  = 3(45  * 6). 

The  commutative  property 
of  multiplication. 

3(45  • 6)  = (3  • 45)6. 

The  associative  property 
of  multiplication 

272-34 

13  + (9  • 2)  = (9  • 2)  + 
13.  The  commutative 
property  of  addition. 

(9  • 2)  + 13  = (2  • 9)  + 
13.  The  commutative 
property  of  multiplication 

Keeping 

Skilful 

272-1 

{4,  5,  9,  13} 

273-2 

{13} 

272-3 

{4,  5,  9,  13,  23} 

272-4 

{23} 

272-5 

{ } 

272-6 

{4,  5} 

273-7 

{13} 

272-8 

{4,  5,  9} 

273-9 

{23} 

272-10 

{(0,0),  (0,1),  (0,2), 

(1,0),  (1,1),  (1,2), 

(2,0),  (2,1),  (2,2), 

(3.0) ,  (3,1),  (3,2), 

(4.0) ,  (4,1),  (4,2)} 
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275-12 


275-13 


275- lit 


The  graph  of  { (m, n)  1 
m + rz  > 2)  is  indicated 
by  the  encircled  dots. 
The  graph  of  {{m,n)  1 
3 - n = m)  is  indicated 
by  the  dots  enclosed  by 
squares. 

2 □ 0 © © 

1 • □ © © 

0 ‘ • B® 

0 12  3 4 

{(1,2),  (2,1),  (3,0)} 

The  graph  of  { (m, n ) | 
m > rz } is  indicated  by 
the  encircled  dots.  The 
graph  of  | 

m + rz  > 3}  is  indicated 
by  the  dots  enclosed  by 
squares. 

2 \ • 0 0 □ 

1 • © S □ 

0 ® ® 

0 12  3 4 

{(3,1),  (3,2),  (4,0), 
(4,1),  (4,2)) 

The  graph  of  { (m,  rz ) | 

5 - rzz  = rz}  is  indicated 


by  the  encircled  dots. 
The  graph  of  { (m,  rz)  1 
m + 2 < 8}  is  indicated 
by  the  dots  enclosed  by 
squares, 
g m 0 0 □ 0 
100000 
0 0 0 0 0 0 
0 12  3 4 
{(3,2),  (4,1)1 
The  graph  of  {(m.rz)  | 
m + rz  < 5)  is  indicated 
by  the  encircled  dots. 
The  graph  of  { (m, n ) 1 
Z7Z  + rz  > 1}  is  indicated 
by  the  dots  enclosed  by 
squares. 

2 ED  0 0 0 0 

1 (j)  0 0 0 0 
0 ^ © a-BH 
0 12  3 4 

{(0,2),  (1,1),  (1,2), 


(2,0),  (2,1),  (2,2), 

(3,0),  (3,1),  (4,0)} 

275-H 

For  the  stateraent  ex- 
pressed by  sentence  G, 

275-15 

{5/7,  10/14,  15/21, 

20/28} 

o was  replaced  by  3,  b 
by  14,  and  c by  9.  For 

275-16 

{24/9} 

the  stateraent  expressed 

275-17 

{3/4,  6/8,  9/12,  12/16, 

15/20 } 

by  sentence  H,  a was  re- 
placed by  16,  b by  12, 

275-18 

{3/2,  ...} 

and  c by  8.  For  the 

275-19 

{(14,97)} 

stateraent  expressed  by 

273-20 

{(17,136)} 

sentence  I,  a was  re- 

275-21 

34  * 253 

placed  by  41,  b by  37, 

273-11 

77  * 1372 

and  c by  32.  For  the 

273-IZ 

191  * 8814 

stateraent  expressed  by 

273-1^ 

266  * 11,760 

sentence  J,  a was  re- 

273-To 

550  * 42,501 

placed  by  3,  b by  3,  and 

273-10 

738  * 68,040 

c by  3.  * Yes  * Because 

273-17 

493  * 51,832 

of  the  distributive  prop- 

273-1% 

880  * 164,700 

erty  of  raultiplication 

273-1% 

1109  * 187,408 

over  addition  of  natural 
nurabers,  you  know  that. 

Lesson 

0^ 

for  each  replaceraent  of 

274-A 

Yes  * 4 * Yes 

a,  b,  and  c,  a true  state- 

274-B 

8 * 12  * Yes 

ment  is  obtained  from 

274-C 

20 

aib  + c)  = iab)  + {be). 

274-D 

Yes  * Yes 

275-0 

In  a{b  + c)  = {ab)  + (ac). 

274-E 

5 * Yes 

a is  the  multiplier  of 

274-F 

20 

(6  + c),  of  b,  and  of  c. 

274-0 

Yes  * Yes  * Yes 

In  the  condition  ex- 

274-H 

Yes 

pressed  in  D4,  a has 

275-1 

3 and  7 * 10 

been  multiplied  by 

275-J 

9 * Yes  * 9(18  + 4)  = 

(6  + c),  by  6,  and  by  c. 

9(22).  9(22)  = 198. 

275-? 

N 

(9  • 18)  + (9  • 4)  = 

162  + 36.  162  + 36  = 198. 

275-tl 

Yes  * Commutative  prop- 
erty of  multiplication 

Therefore,  9(18  + 4)  = 

(9  • 18)  + (9  • 4). 

275-? 

Yes  * Distributive  prop- 
erty of  raultiplication 

275-K 

Yes 

over  addition 

275-L 

Yes 

275-% 

Yes  * Commutative  prop- 

275-M 

One  way  is  to  first  find 

erty  of  raultiplication 

the  sura  of  6 and  c.  Then 

275-1 

Yes 

raultiply  this  sura  by  a. 
Another  way  is  to  first 
find  the  product  of  a 
and  b and  the  product  of 
a and  c.  Then  find  the 
sura  of  these  products. 

275-0 

Yes  *■  You  know  that 
a{b  + c)  = {ab)  + {ac) 
is  a property  of  natu- 
ral nurabers.  Since  you 
obtained  {b  + c) a - {ha)  + 
(ca)  from  a{b  + c)  = 
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(ab)  + (ac),  you  know 
that  (6  + c)a  = {ba)  + 
(co)  is  also  a property 
of  natural  numbers. 

This  means  that  for  each 
replacement  of  a,  b,  and 
c,  a true  statement  is 
obtained  from  (6  + c)a  = 
{ba)  + (ca). 

276-K  (Column  1,  top)  Yes. 

Since  53  is  the  same  as 
50  + 3,  6(53)  is  the 
same  as  6(50  + 3). 

276-B  (Column  1)  Yes  * The 

distributive  property 
of  multiplication  over 
addition 

276-C  (Column  1)  Yes.  6 * 50 
is  the  same  as  300  and 
6 * 3 is  the  same  as  18. 
276-li  (Column  1)  Yes 

276-E  (Column  1)  Yes 

276-?  Yes  * Distributive  prop- 
erty of  multiplication 
over  addition 
276-Q  Yes 

276-H  8 X 47  = 8(40  + 7). 

8(40  + 7)  = (8  • 40)  + 

(8  • 7). 

(8  • 40)  + (8  * 7)  = 

320  + 56. 

320  + 56  = 376. 

276-\  7 • 92  = 7(90  + 2). 

7(90  + 2)  = (7  • 90)  + 

(7  * 2). 

(7  • 90)  + (7  • 2)  = 

630  + 14. 

630  + 14  = 644. 

P76-J  3(79)  = 3(70  + 9). 

3(70  + 9)  = (3  • 70)  + 

(3  • 9). 

(3  • 70)  + (3  • 9)  = 

210  + 27. 

210  + 27  = 237. 

276-k  (Column  1,  bottom)  For 
any  three  natural  nura- 
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bers,  the  sum  of  the 
first  number  and  the 
product  of  the  second 
and  third  numbers  is  the 
same  as  the  product  of 
the  sum  of  the  first  and 
second  numbers  and  the 
sum  of  the  first  and 
third  numbers. 

276-B  (Column  2)  a was  re- 
placed by  3,  b by  4, 
and  c by  7. 

276-C  (Column  2)  Yes 

276-0  (Column  2)  No  * 

3 + (4  • 7)  = 3 + 28. 

3 + 28  = 31. 

(3  + 4)(3  + 7)  = 7(10). 
7(10)  = 70.  Therefore, 

3 + (4  * 7)  is  not  the 
same  as  (3  + 4) (3  + 7). 

276- E  (Column  2)  No.  If  ad- 

dition did  distribute 
over  multiplication  then, 
for  each  replacement  of 
a.  b,  and  c,  you  would 
obtain  a true  statement 
from  a + (be)  = 

(a  + b){a  + c).  Since 
you  know  of  at  least 
one  replacement  for 
which  you  do  not  obtain 
a true  statement,  you 
know  that  addition  does 
not  distribute  over 
multiplication. 

277- ?  a was  replaced  by  5,  b 

by  6,  and  c by  2. 

277-G  Yes 

277-H  4(3  - 7)  = (4  • 3)  - 

(4  • 7).  * No  * No 

277-1  Examples-  are: 

12(4  - 1)  = (12  • 4)  - 
(12  • 1),  and 
8(10  - 9)  = (8  • 10)  - 
(8  • 9). 


277-J  Since  you  know  that  the 
difference  of  6 and  c is 
a natural  number,  you 
also  know  that  & is  the 
sum  of  c and  the  natural 
number.  Therefore,  b 
must  be  greater  than  or 
equal  to  c. 

277-K  Yes  *•  Yes.  When  b is 

greater  than  or  equal  to 
c,  you  obtain  a true 
statement  from 
a{b  - c)  = (a6)  - (oc). 


On  your 

own 

277-1 

True  statement  * Distri- 
butive property 

277-1 

True  statement  * Commuta- 
tive property  of  addition 

277-Z 

True  statement  * Associ- 
ative property  of 
multiplication 

277-4 

False  statement 

277-B 

True  statement  * Distri- 
butive property 

277-B 

False  statement 

277-1 

True  statement  * Associ- 
ative property  of  addition 

277-% 

True  statement  * Commuta- 
tive property  of 
multiplication 

277-% 

False  statement 

277-10 

True  statement  * Commuta- 
tive property  of  addition 

277-11 

False  statement 

277-12 

False  statement 

277-13 

True  statement  * Commuta- 
tive property  of 
multiplication 

277-14 

False  statement 

277-15 

{0,  1,  2,  ...} 

277-16 

{0,  1,  2,  ...) 

277-17 

{0,  1,  2,  ...} 

277-18 

{0,  1,  2,  ...} 

277-19 

{2}  ‘ 

277-10 

(8) 

277-21 

{2} 

277-22  14] 

277-23  {0,  1,  2,  3,  4) 

277-21*  {0,  1,  2,  8} 

277-25  [7] 

277-1%  { ) 

277-n  {3) 

277-28  15  + 35  = (5  • 3)  + 

(5  • 7).  (5*3)+ 

(5  • 7)  = 5(3  + 7). 

Therefore,  15  + 35  = 

5(10). 

277-29  35  + 14  = (7  • 5)  + 

(7  • 2).  (7  • 5)  + 

(7  • 2)  = 7(5  + 2). 
Therefore,  35  + 14  = 7(7). 
277-30  45  + 18  = (9  • 5)  + 

(9  • 2).  (9  • 5)  + 

(9  • 2)  = 9(5  + 2). 

Therefore,  45  + 18  = 9(7). 
Or  45  + 18  = (3  • 15)  + 

(3  • 6).  (3  • 15)  + 

(3  • 6)  = 3(15  + 6). 
Therefore,  45  + 18  = 

3(21). 

277-31  35  + 42  = (7  • 5)  + 

(7  • 6).  (7  • 5)  + 

(7  • 6)  = 7(5  + 6). 
Therefore,  35  + 42  = 

7(11). 

277-32  46  + 32  = (2  * 23)  + 

(2  • 16).  (2  ' 23)  + 

(2  • 16)  = 2(23  + 16). 
Therefore,  46  + 32  = 

2(39). 

277-33  154  + 24  = (2  • 77)  + 

(2  • 12).  (2  • 77)  + 

(2  • 12)  = 2(77  + 12). 
Therefore,  154  + 24  = 
2(89). 

277-31*  22  + 121  = (11  • 2)  + 

(11  • 11).  (11  • 2)  + 

(11  • 11)  = 11(2  + 11). 
Therefore,  22  + 121  = 
11(13). 

277-35  75  + 110  = (5  • 15)  + 

(5  • 22).  (5  • 15)  + 


(5  • 22)  = 5(15  + 22). 
Therefore,  75  + 110  = 
5(37). 

277- 36  51  + 34  = (17  • 3)  + 

(17  • 2).  (17  • 3)  + 

(17  • 2)  = 17(3  + 2). 
Therefore,  51  + 34  = 
17(5). 

Applying  mathematics 

275’-!  the  number  of  dollars 

the  discount  was. 

937  - r = 750,  or 
937  - 750  = r. 

{187}.  $187 

278- 1  X,  the  number  of  incor- 

rect answers. 

7/1  'v  91/;,. 

{13}.  13  incorrect 

answers 

27S-3  X,  the  number  of  maga- 
zines he  gave  away. 
y,  the  number  of  maga- 
zines he  kept. 

5 - xr  = y. 

{(1,4),  (2,3),  (3,2), 
(4,1)}.  Each  member  of 
the  solution  set  may  be 
used  to  obtain  an  an- 
swer. The  answer  ob- 
tained from  (2,3)  is 
Ralph  gave  2 magazines 
away  and  kept  3 maga- 
zines. 

275-1*  X,  the  number  of  persons 
under  20  who  entered 
this  tournament. 

25/100  ^ r/84. 

{21}.  21  persons 

275-5  ar,  the  number  of  cents 
the  5 bars  of  soap  will 
cost. 

3/51  'V  5/;,. 

{85}.  85^ 

275-6  X,  the  number  of  miles 
in  all  he  drove  on  3 
days. 


235  + 299  + 317  = x. 

{851}.  *851  miles 
THINK  The  order  in  which 
you  group  natural  numbers 
does  not  affect  the  sum. 
275-7  X,  the  number  of  dollars 
the  regular  price  of  the 
skirt  was. 

20/100  A.  4/x. 

{20}.  $20 

275-8  X,  the  number  of  pounds 
Bob  weighed  at  the  be- 
ginning of  the  season. 

X > 184  A X - 14  < 176. 
{185,  186,  187,  188,  189} 
From  185  through  189  lb. 
275-9  X,  the  number  of  dollars 
her  yearly  take-home  pay 
amounts  to. 

82/100  -v  x/6500. 

{5330}.  $5330 

275-10  X,  the  number  of  blouses 
Ruth  has. 

y,  the  number  of  sweaters 
she  has. 

x>y  Ax+3  = 8. 

{(5,0),  (5,1),  (5,2), 
(5,3),  (5,4)}.  Ruth  has 
5 blouses  and  from  0 
through  4 sweaters. 

275-11  X,  the  number  of  hand- 
bills Jack  delivered. 
y,  the  number  of  hand- 
bills Ross  delivered. 

7/4  x/y  A X - 75  = 86. 
{161/92}.  Jack  delivered 
161  handbills,  and  Ross 
delivered  92  handbills. 
275-12  X,  the  number  of  posters 
Ellen  made. 

y,  the  number  of  posters 
Marie  made. 

x-y  = 6Ax+y  = 20. 
{(13,7)}.  Ellen  made 
13  posters  and  Marie 
made  7. 
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27S-I3  X,  the  number  of  women  en- 
rolled at  the  university. 
y,  the  number  of  men  en- 
rolled at  the  university. 

X + y = 600  A 
47/100  ~ x/600. 

{{282,  318)].  318  men 

275-14  X,  the  number  of  motor  vehi- 


x + y = 5,017,686  A 
1,040,366  + 27,502  = ;c. 
{(1067868,  3949818)} 
3,949,818  vehicles 
275-15  X > 15  A 92  - ar  > 65. 

{16,  17,  18,  ...,  26] 
275-16  16/8  x/y  Ax  < 11. 

{2/1,  4/2,  6/3,  8/4,  10/5] 
275-17  a:+y<6Ay>2. 

{(0,3),  (0,4),  (0,5), 
(1,3),  (i;4),  (2,3)} 
Checking  up 
Test  67 
279 -\  True 

279-1  True 
275-3  False 
275-4  False 
275-5  True 
Test  68 

279-%  Distributive  property  of 
multiplication  over 
addition 

275-7  Commutative  property  of 
multiplication 

275-8  Associative  property  of 
addition 

275-9  Associative  property  of 
multiplication 
275-10  True  * (3  • 5)  + 

(3  • 8)  = 3(5  + 8). 
Distributive  property  of 
multiplication  over  addi- 
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tion.  3(5  + 8)  = 

(5  + 8)3.  Commutative 
property  of 
multiplication 

275-11  True  * (4  + 10)  + 2 = 

2 + (4+10).  Commu- 
tative property  of 
addition.  2 + 

(4  + 10)  = 2 + (10  + 4). 
Commutative  property  of 
addition 
False 

True  * 5(31  + 7)  = 

5(7  + 31).  Commutative 
property  of  addition. 

5(7  + 31)  = (5  • 7)  + 

(5  * 31).  Distributive 
property  of  multipli- 
cation over  addition 

Lesson  65 

275-A  Numeral  B tells  you  that 
the  number  8 * 2 was  ob- 
tained by  multiplying  8 
and  2.  Numeral  C tells 
you  that  the  number 
19-3  was  obtained  by 
subtracting  3 from  19. 
Numeral  D tells  you  that 
the  number  32+2  was 
obtained  by  dividing 
32  by  2. 

275-B  No 

275-C  8 and  2 * A symbol  for 

multiplication  (*) 

250-D  19  and  3 * The  symbol 

for  subtraction  (-) 

250-E  The  standard  name  of 

9 + 7 is  16.  The  stand- 
ard name  of  8 * 2 is  16. 
The  standard  name  of 
19  - 3 is  16.  The 
standard  name  of  32  + 2 
is  16.  * Yes 

255-F  15  - 9 = 6. 

280-%  42  + 7 = 6. 


250- H  23  + 8 = 31. 

255-1  6 • 50  = 300. 

255- J Yes  * The  numeral 

(4  • 5)  + (4  • 3)  con- 
tains both  standard 
names  and  symbols  for 
operations.  * A symbol 
for  multiplication  (•) 
and  the  symbol  for  addi- 
tion ( + ) 

255-K  The  numeral  32 

255-L  Yes 

255-M  A symbol  for  multiplica- 
tion (•)  and  the  symbol 
for  subtraction  (-)  * 

(6  • 7)  - (6  • 2)  = 42  - 
12.  42  - 12  = 30. 

255-N  The  symbol  for  addition 
(+)  and  a symbol  for 
multiplication  (*) 

255-0  (4  + 3)6  =(7)6. 

(7)6  = 42. 

^5-P  4 + (3  * 6)  = 4 + 18. 

4 + 18  = 22. 

255-Q  No 

251 - R  18 

251 -S  22 

251-T  Yes  * To  obtain  the  num- 
ber expressed  by  4 + 3 * 
6,  you  perform  the  op- 
eration of  multiplication 
before  the  operation  of 
addition.  Therefore, 

4 + 3 * 6 is  the  same  as 
4 + 18,  or  22. 

251 -U  To  find  the  number  ex- 

pressed by  either  9 + 
24+4,  or  9 + (24  + 4), 
you  perform  the  opera- 
tion of  division  before 
the  operation  of  addi- 
tion. * 9 + 24  + 4 = 

9 + 6.  9 + 6 = 15. 

251-V  Expression  I: 

4 - 2 + 7 = 8 + 7. 

8 + 7 = 15. 


cles  registered  in  Quebec 
and  Prince  Edward  Island. 
y,  the  number  of  motor  vehi- 
cles registered  in  provinces  275-1 2 
other  than  Quebec  and  Prince  275-13 
Edward  Island. 
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28l-\0  {5} 


Expression  J:  28l-\^  9 * 7 3 = 63  3. 


25  - 5 • 2 = 25  - 10. 

25  - 10  = 15. 

Expression  K: 

3 - 2 + 3-  3 = 6 + 9. 

6 + 9 = 15. 

28l-\6 

63  + 3 = 21. 

7 + 8 • 3 + 6 = 

7 + 24  + 6. 

7 + 24  + 6 = 31  + 6. 

31  + 6 = 37. 

251-11 

■ 0 . . . 

012345678 
(0,  1,  2,  ...,  8} 

0123456789 

Expression  L: 

42  + 2 - 18  + 3 = 21  - 6. 

21  - 6 = 15. 

251-16 

16  + (6  + 2)5  = 16  + (8)5. 
16  + (8)5  = 16  + 40. 

16  + 40  = 56. 

25J-I2 

{0,  1,  2,  3,  4,  5} 



012345678 

Expression  M: 

3 • 4 + 12  + 4 = 12  + 3. 

12  + 3 = 15. 

251-17 

251-18 

251-19 

True  statement 

True  statement 

False  statement 

251-13 

{7} 

. 0 

012345678 

281-^  . 
On  your 

Yes 

own 

251-20 

251-21 

False  statement 

False  statement 

251-14 

{1,  2,  3,  ...} 

-^-©  ©■■©  © Q-0  Q.e  c3> 

28l-\ 

Examples  are:  2+4, 

251-22 

True  statement 

012345678 

12  • 1+2,  11-5, 

251-23 

False  statement 

251-15 

20 

1 + 1 • 5,  and  21  + 3 - 1. 

251-24- 

True  statement 

251-16 

25 

281-2 

Examples  are:  2 * 9, 

251-25 

False  statement 

251-17 

38 

3 • 3 • 2,  3(3  + 3), 

251-26 

True  statement 

251-18 

19 

6( 5 - 2) , and 

251-27 

(5  + 4)-  (3  + 1)  = 36. 

251-19 

33 

5 X 5 - 56  + 8. 

251-28 

13  - (8  - 3)  = 8. 

251-20 

68 

281-Z 

Examples  are:  100  + 4, 

251-29 

60  = 12  • (7  - 2). 

251-21 

84 

10  + 3 • 5,  78+2-14, 

251-30 

36  + (3  • 3)  + 1 = 5. 

251-22 

76 

28l-\\ 

5 • 5,  and  11  + 14. 

Examples  are:  54  + 2, 

251-31 

251-32 

3 • (6  + 4)  - 2 = 28. 

13  = 14  + (2  - 1)  - 1. 

251-23 

154 

3 • 3 • 3,  40  - (6  + 7), 

251-33 

(6  + 3)* (2  + 4)  = 54. 

Lesson 

66 

19  + 2 • 4,  and  5x6-3. 

251 -3it 

(18  + 2)  + 5 + 4 = 8. 

252-A 

The  set  of  natural  numbers 

281-S 

9 + 6 • 2 = 9 + 12. 

9 + 12  = 21. 

251-35 
Keep! ng 

42  + (6  + 1)  = 6. 

Skilful 

252- B 

Addition  and  multiplica- 
tion * Yes 

281-6 

8 + 7 - 13  = 15  - 13. 

251-1 

3 = n{0,  1,  2). 

282-6 

ab  = 6a. 

15  - 13  = 2. 

251-2 

11  = n{0,  1,  2,  3,  4,  5, 

282-6 

Addition  * Multiplication 

281-7 

18  + 6 + 7 = 3 + 7. 

6,  7,  8,  9,  10). 

252-E 

Distributive  property 

3 + 7 = 10. 

251-3 

0 = n[  }. 

252- F 

Yes  * Yes  * The  set  of 

281-6 

16  - 5 • 3 = 16  - 15. 

16  - 15  = 1. 

251-4 

7 = n{0,  1,  2,  3,  4, 

5,  6}. 

252-G 

even  natural  numbers 

Yes  *2x3  = 6. 

281-6 

13  _ 24  - 8 = 13  - 3. 

13  - 3 = 10. 

251-5 

251-6 

5 = n(0,  1,  2,  3,  4}. 

1 = n{0]. 

2 X 7 = 14.  2 is  a fac- 

tor of  each  of  the  num- 

28l-\0 

24  + 2 • 3 = 12  • 3. 

12  • 3 = 36. 

251-7 

8 = n{0,  1,  2,  3,  4,  5, 

6,  7]. 

25J-H 

bers  6 and  14. 

Yes.  6 + 14  = 20  and 

28l-\l 

281-12 

14  - 3 + 6 = 11  + 6. 

11  + 6 = 17. 

8 • 9 + 8 • 3 = 72  + 24. 

251-8 

14  = n{0,  1,  2,  3,  4,  5, 

6,  7,  8,  9,  10,  11, 

12,  13}. 

2 X 10  = 20.  * Yes. 

6 X 14  = 84  and 

2 X 42  = 84. 

281-\Z 

72  + 24  = 96. 

(2  + 3)(2  + 7)  = 5(9). 

5(9)  = 45. 

251-9 

(0,  1,  2,  ...,  7} 

-©-e-0-©-Q  © © G - ••• 

012345678 

255-1 

For  example:  replace  a 
by  24  and  b by  16.  inen 
a + b becomes  24  + 16, 
or  40.  * Yes.  Since 
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2 X 20  = 40,  40  is  an 
even  number. 

283-J  ah  becomes  24  * 16,  or 
384.  * Yes.  Since 

2 X 192  = 384,  384  is  an 
even  number, 

2S5-K  E is  closed  under  addition 
and  multiplication.  * 
When  you  add  two  even 
numbers,  the  sum  is  always 
an  even  number.  When  you 
multiply  two  even  numbers, 
the  product  is  always  an 
even  number. 

283-L  2m  + 2n  - 2{m  + n).  The 
distributive  property. 

2{m  + «)  is  an  even  num- 
ber because  it  has  a fac- 
tor of  2. 

2S5-M  {2m) {2n)  = 2(m)(2n). 

The  associative  property 
of  multiplication. 

2(m)(2n)  = 2(m  * 2n). 

The  associative  property 
of  multiplication. 

2{m  * 2n)  is  an  even  num- 
ber because  it  has  a fac- 
tor of  2. 

283-H  Yes 

283-0  Addition  and  multiplica- 
tion are  commutative  in 
set  E. 

283-P  Yes 

283-0  Addition  and  multiplica- 
tion are  associative  in 
set  E. 

283- f(  Yes 

283~S  Multiplication  distributes 
over  addition  in  the  set 
of  even  numbers. 

284- J  Yes  * Set  E is  a number 

system  because  it  behaves 
like  the  natural-number 
system  with  respect  to 
two  operations,  and  their 
properties. 
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On  your 

own 

284- \ 

True  statement  * Commu- 
tative property  of 
addition 

284-2 

True  statement  * Asso- 
ciative property  of 
multiplication 

284-3 

True  statement  * Distri- 
butive property 

284-^ 

True  statement  * Closure 
property  of  addition 

284-S 

True  statement  * Commu- 
tative property  of 
multiplication 

284-0 

True  statement  * Asso- 
ciative property  of 
addition 

284-1 

False  statement 

284-8 

True  statement  * Closure 
property  of  addition 

284-9 

False  statement 

284-10 

True  statement  * Commu- 
tative property  of 
addition 

284- 1 1 

True  statement  * Asso- 
ciative property  of 
addition 

284-12 

True  statement  * Closure 
property  of 
multiplication 

284- 1 3 

True  statement  * Commu- 
tative property  of 
multiplication 

284- 

False  statement 

284-15 

True  statement  * Asso- 
ciative property  of 
multiplication 

284-16 

{5} 

284- \ 7 

{4} 

284-18 

{ ) 

284-19 

{0,  1,  2,  ...} 

284-20 

{0,  1,  2,  ...} 

284-21 

{3] 

284-22 

{0,  1,  2,  3} 

284-23 

{8] 

284-2^ 

{0} 

284-25 

Not  a number  system  * 

The  set  is  not  closed 

under  addition. 

284-26 

Is  a number  system 

284-27 

Not  a number  system  * 

The  set  is  not  closed 

under  addition. 

Keeping 

Skilful 

284-1 

27,280 

284-2 

20,099 

284-3 

40,930 

284-^ 

242, 109 

284-5 

221, 100 

284-6 

2,021,561 

284-7 

2809 

284-8 

78 

284-9 

520 

284-\0 

22, 119 

284-\\ 

14,326 

284-\2 

54, 587 

284-\3 

68,445 

284-\'A 

281, 725 

284-\5 

1296 

284- \6 

4239 

284-\7 

47,704 

284-\8 

478,743 

284- ! 9 

241, 280 

284-20 

533, 280 

284-2\ 

151, 434 

284-22 

364,224 

284-23 

56,  remainder  0 

284-2^ 

77,  remainder  25 

284-25 

284,  remainder  2 

284-26 

306,  remainder  0 

284-17 

20,  remainder  237 

284-28 

79,  remainder  0 

284-29 

362,  remainder  7 

284-30 

318,  remainder  0 

Lesson 

67 

285- k 

(Column  1)  Yes 

285-B 

(Column  1)  Yes 

285-0 

(Column  1)  Yes 

285-0 

(Column  1)  Examples  are: 
42  5 = 8,  remainder  2. 

196  5 = 39,  remainder. 
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28  5 = 5,  remainder  3. 

285-1  Yes 

285-?  0,  1,  2,  3,  4 

2S5-G  Yes  * Yes.  Set  T has  5 
members. 

285-h.  (Column  2)  Yes 

2S5-B  (Column  2)  Yes  * Yes  * Yes 

285- Z  (Column  2)  Yes  * 0 * Yes 

2S5-D  (Column  2)  Sentence  C ex- 
presses a true  statement 
because  you  obtain  a re- 
mainder of  1 when  you  di- 
vide the  sum  of  2 and  4 
by  5.  The  remainder,  1, 
is  the  addiv  of  2 and  4. 
Sentence  D expresses  a 
true  statement  because  you 
obtain  a remainder  of  3 
when  you  divide  the  sum 

of  4 and  4 by  5.  The  re- 
mainder, 3,  is  the  addiv 
of  4 and  4. 

286- t  0 

286-?  0 and  0;  3 and  2;  2 and 

3;  1 and  4 

286-^  Yes  * Yes 

286-W  Yes 

286-\  Yes  * Yes 

286-^  Yes  =*=  Yes 

286-Yi  You  obtain  a remainder  of 

2 when  you  divide  the 
product  of  3 and  4 by  5. 
286-1  3 

286-\h 


0 

1 

2 

3 

4 

0 

0 

0 

0 

0 

0 

1 

0 

1 

2 

3 

4 

2 

0 

2 

4 

1 

3 

3 

0 

3 

1 

4 

2 

4 

0 

4 

3 

2 

1 

286-^  Yes  * Yes 
286-k  0*0 

2S7-B  Yes  * The  addiv  of  4 and 

1 is  the  same  as  the  addiv 
of  1 and  4. 


287-C  2*2 

287-D  Yes  * The  muldiv  of  3 

and  4 is  the  same  as  the 
muldiv  of  4 and  3. 

287-E  No  * No 

287-?  Addivision  is  commutative 
in  set  T because  you  al- 
ways obtain  a true  state- 
ment from  a ® b = b ® a 
when  the  universe  for  a 
and  6 is  T.  * Muldivi- 
sion  is  commutative  in 
set  T because  you  always 
obtain  a true  statement 
from  a ® b = b ® a when 
the  universe  for  a and 
b is  T. 

2S7-G  Yes  * The  sura  of  4 and 
2 is  6.  When  6 is  di- 
vided by  5,  there  is  a 
remainder  of  1.  * 4 

287-W  0*4 

287- \ Yes 

2S7-J  Yes  * The  product  of  2 
and  4 is  8.  When  8 is 
divided  by  5,  there  is 
a remainder  of  3.  * 1 

* 2 ® (4  ® 2)  = 2 ® 3. 

2 ® 3 = 1. 

287-K  Yes 

287-1  No  * No 

287-U  Addivision  is  associ- 
ative in  set  T.  For 
each  replacement  from 
set  T,  a true  statement 
is  obtained  from 
{a  ® b)  ® c — a ® {b  ® c). 

* Muldivision  is  asso- 
ciative in  set  T.  For 
each  replacement  from 
set  T,  a true  statement 
is  obtained  from 

(a  ® b)  ® c = a ® (b  ® c). 

287-H  2 ® (4  © 3)  = 2 ® 2. 

2 ® 2 = 4.  * 

(2  ® 4)  © (2  ® 3)  = 3 © 1. 


3 © 1 = 4.  * Yes 

287-0  No 

287-P  Muldivision  distributes 
over  addivision  in  set  T. 
* For  each  replacement 
of  the  variables  from 
set  T,  a true  statement 
is  obtained  from 
a ® (6  © c)  = 

(a  ® b)  © (a  ® c) . 

287- Q  Yes  * Set  T,  together 

with  the  operations  of 
addivision  and  muldivi- 
sion, behaves  like  the 
natural- number  system 
with  respect  to  two  op- 
erations and  their 
properties. 

On  your  own 

288- 1  0,  1,  2 * Yes 

288-2  Yes  * The  addiv  of  any 
two  members  of  F is  also 
a member  of  F. 

288-Z  Yes  * The  muldiv  of  any 
two  members  of  F is  also 
a member  of  F. 

288-^  Yes  * Examples  are: 

1©2  = 0.  2©1  = 0. 
Therefore,  1 © 2 = 2 © 1. 
2©0  = 2.  0©2  = 2. 
Therefore,  2 © 0 = 0 © 2. 

288-S  Yes  * Examples  are: 

0®1  = 0.  1®0=0. 
Therefore,  0 ® 1 = 1 ® 0. 
2®1  = 2.  1®2  = 2. 
Therefore,  2 ® 1 = 1 ® 2. 
288~S  Yes  * Examples  are: 

(1  © 2)  ©2  = 2. 

1 © (2  © 2)  = 2. 
Therefore,  (1  © 2)  © 2 = 

1 © (2  © 2). 

(0  © 2)  © 1 = 0. 

0 © (2  © 1)  = 0. 

Therefore,  (0  © 2)  © 1 = 

0 © (2  © 1). 


Responses  for  pages  285-288  121 


288-7  Yes  * Exairaples  are: 

(2  ® 1)  ® 2 = 1. 

2 ® (1  ® 2)  = 1. 

Therefore,  (2  ® 1)  ® 2 = 

2 ® (1  ® 2). 

(1  ® 0)  ® 2 = 0. 

1 ® (0  ® 2)  = 0. 

Therefore,  (1  ® 0)  ® 2 = 

1 ® (0  ® 2). 

288-%  Yes  * Examples  are: 

2 ® (1  ® 2)  =0. 

(2  ® 1)  © (2  ® 2)  = 0. 

Therefore,  2 ® (1  © 2)  = 

(2  ® 1)  © (2  ® 2). 

1 ® (2  © 0)  = 2. 

(1  ® 2)  © (1  ® 0)  = 2. 
Therefore,  1 ® (2  © 0)  = 

(1  ® 2)  © (1  ® 0). 

288-9  Yes  * Set  F,  together  with 
the  operations  of  addivi- 
sion  and  muldivision,  be- 
haves like  the  natural- 
number  system  with  respect 
to  two  operations  and 
their  properties. 

288-\0  


© 

0 

1 

2 

3 

4 

5 

6 

0 

0 

1 

2 

3 

4 

5 

6 

1 

1 

2 

3 

4 

5 

6 

0 

2 

2 

3 

4 

5 

6 

0 

1 

3 

3 

4 

5 

6 

0 

1 

2 

4 

4 

5 

6 

0 

1 

2 

3 

5 

5 

6 

0 

1 

2 

3 

4 

6 

6 

0 

1 

2 

3 

4 

5 

288-\\ 


® 

0 

1 

2 

3 

4 

5 

6 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

2 

3 

4 

5 

6 

2 

0 

2 

4 

6 

1 

3 

5 

3 

0 

3 

6 

2 

5 

1 

4 

4 

0 

4 

1 

5 

2 

6 

3 

5 

0 

5 

3 

1 

6 

4 

2 

6 

0 

6 

5 

4 

3 

2 

1 

288-\2  Yes  ♦ The  addiv  of  any 
two  members  of  G is  also 
a member  of  G. 

288-\3  Yes  * The  rauldiv  of  any 
two  members  of  G is  also 
a member  of  G. 

288-\^  Yes  * Examples  are: 

3®5“1.  5®3~1. 

Therefore,  3 © 5 = 6 © 3. 
4©1  = 6.  1®4  = 6. 

Therefore,  4 © 1 « 1 © 4. 
288-\S  Yes  * Examples  are: 

2®3=6.  3®2=6. 

Therefore,  2 ® 3 = 3 ® 2. 
5®4  = 6.  4®5=6. 

Therefore,  5 ® 4 = 4 ® 5. 
288-\S  Yes  * Examples  are: 

2 © (3  © 4)  = 2. 

(2  © 3)  © 4 = 2. 

Therefore,  2 © (3  © 4)  = 
(2  © 3)  © 4. 

(1  © 6)  © 3 = 3. 

1 © (6  © 3)  = 3. 

Therefore,  (1  © 6)  © 3 = 

1 © (6  © 3). 

288-\7  Yes  ♦ Examples  are: 

(2  ® 5)  ® 3 = 2. 

2 ® (5  ® 3)  = 2. 

Therefore,  (2  ® 5)  ® 3 = 

2 ® (5  ® 3). 

(4  ® 1)  ® 6 = 3. 

4 ® (1  ® 6)  = 3. 

Therefore,  (4  ® l)  ® 6 = 

4 ® (1  ® 6). 

288-\B  Yes  * Examples  are: 

3 ® (4  © 2)  = 4. 

(3  ® 4)  © (3  ® 2)  = 4. 
Therefore,  3 ® (4  © 2)  = 
(3  ® 4)  © (3  ® 2). 

6 ® (2  © 1)  = 4. 

(6  ® 2)  © (6  ® 1)  = 4. 
Therefore,  6 ® (2  © 1)  = 

(6  ® 2)  © (6  ® 1). 

288-\9  Yes  * Set  G,  together  with 
the  operations  of  addivi- 
sion  and  muldivision,  be- 


haves like  the  natural- 
number  system  with  re- 
spect to  two  operations 
and  their  properties. 


Lesson 

68 

289-k 

0 * 4 * 5 * {5,  6,  7,  8) 

289-B 

Yes 

289-C- 

Yes  * Yes  * Yes 

289-0 

{30,  40,  50,  60,  70)  * 

Yes 

289-1 

Yes  * Yes  * Yes 

289-? 

Yes 

289-0 

Yes  * Yes  * Yes 

289-H 

For  the  statement  ex- 
pressed by  sentence  A, 

a was  replaced  by  8.  For 
the  statement  expressed 
by  sentence  B,  a was  re- 
placed by  99.  For  the 
statement  expressed  by 
sentence  C,  o was  re- 
placed by  0.  * Yes 

289-\  Yes  * You  know  that  0 + 
a = a is  a property. 

You  also  know  that  0 + 
a = 0 + 0 because  of  the 
commutative  property  of 
addition.  Therefore, 
you  can  obtain  o + 0 = o 
from  0 + a = a.  Since 
0 + a = a is  a property, 
o + 0 = o is  also  a 
property. 

289- J  {4]  * {4} 

290- K  {0,  1,  2,  ...} 

290-L  Yes  * You  know  that 

a + 0 = o is  a property, 
a + 0 = o is,  of  course, 
the  same  as  a = o + 0. 
Since  a - o = 0 also 
means  a -a  +0,  then 
o - o = 0 must  be  a 
property. 

290-H  Yes  * You  know  that 

o = 0 + a is  a property. 
Since  o - 0 = o also 
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means  a - 0 + a,  then 
a - 0 = a must  also  be  a 
property. 

290-H  No  * No 

290-^  1*3*6 

290-B  {(6,7),  (6,14),  (6,21)} 

* Yes 

290-0  Yes  * D5  expresses  one 

way  that  M x K and  K can 
be  put  in  one-to-one  cor- 
respondence. Two  sets 
that  can  be  put  in  one- 
to-one  correspondence  are 
equivalent  sets. 

290-D  Yes 

290-E  {(6,1),  (6,3),  (6,5), 

(6,7),  (6,9),  (6,11)}  * 

Yes 

290-E  Yes  * Yes 

290-Q  Yes 

290- H  B X A * Yes  * Yes 

291- 1  For  the  statement  ex- 

pressed by  sentence  G,  a 
was  replaced  by  16.  For 
the  statement  expressed 
by  sentence  H,  a was  re- 
placed by  43.  For  the 
statement  expressed  by 
sentence  I,  a was  re- 
placed by  1.  * Yes 

291-J  Yes  * You  know  that 

1 • o = a is  a property. 
You  also  know  that 
1 * a = a-  • 1 because  of 
the  commutative  property 
of  multiplication.  There- 
fore, since  1 • a = a is 
a property,  a * 1 = a is 
also  a property. 

291-K  {3}  * {3} 

291-L  Yes  * You  know  that 

a = 1 * a is  a property. 
Since  a/a  = 1 also  means 
a = 1 • c,  you  also  know 
that  a/a  = 1 is  a 
property. 


291-M  Since  you  know  that 

a = a ' 1 is  a property, 
you  also  know  that 
a/1  = a is  a property. 
291-H  No  * No 
291-k  0*2 

291-B  Yes  * Yes 

291-0  Yes  * Yes 

29l-\>  Yes 

291- E  { } X A * Yes 

292- F  Yes  * Yes  * Yes 

292-0  You  know  that  0 * a = 0 
is  a property.  You  also 
know  that  0 * o = a * 0 
because  of  the  commuta- 
tive property  of  multi- 
plication. Since  you 
can  obtain  a * 0 = 0 
from  0 • a = 0,  you  know 
that  c • 0 = 0 is  also 
a property. 

292-H  Yes  * You  know  that  you 
obtain  a true  statement 
from  0 = 0 • a for  each 
replacement  of  a from 
{1,  2,  3,  ... }.  Since 
0/a  = 0 also  means 
0=0  • a,  you  know  that 
a true  statement  is  ob- 
tained from  0/a  = 0 for 
each  replacement  of  a 
from  {1,  2,  3,  . . . }. 
292-\  No 
292-J  No 
292-K  Yes  * Yes 

292-L  Yes  * Yes.  Since  0/0  = 

b also  means  0=6x0, 
then  the  solution  set  of 
0/0  ^ b is  the  same  as 
the  elution  set  of  0 = 
0x6.  Since  the  solu- 
tion set  of  0 = 6 X 0 
is  {0,  1,  2,  ... },  the 
solution  set  of  0/0  = 
b is  also 
{0,  1,  2,  ...]. 


On  your  own 

29 2- \ 16 

292-2  126 

292-3  12 

292-^  3 

292-B  0 

292-0  157 

292-7  33 

292-S  72 

292-d  {1} 

292-\0  {5} 

292-\\  {1} 

292-12  {0} 

292-13  Yes  * No 
292-14-  No  * Yes 
Keeping  Skilful 
292-1  3 

292-2  20 

292-3  4 

292-‘t  15 

292-5  11 

292-6  3 

292-7  36 

292-8  51 

292-9  28 

292-10  {72} 

292-11  {200} 

292-12  {68} 

292-13  {10} 

292-14  {80} 

292-15  {300} 

292-16  {102} 

292-17  {37} 

292-18  {240} 

292-19  {272} 

Applying  mathematics 

292- 1  X,  the  number  of  dollars 

deducted  each  month  from 

Mrs  Rowe’s  salary. 

482  - r = 395. 

{87}.  $87 

293- 2  X,  the  numbers  of  acres 

Mr.  Ferguson  had  in 

pasture  last  year. 

4/1  -v  208/ X. 

{67}.  67  acres 

Responses  for  pages  290-293  123 


293-3 


293-fl 


293-B 


293-6 


293-7 


293-3 


294-3 


X,  the  number  of  dollars 

x+y  = 19Ay-7  = x. 

commission  for  the  month. 

{(6,13)}.  Chuck  scored 

7/100  A.  x/4200. 

6 points  and  Steve  scored 

{294}.  $294 

13  points. 

X,  the  number  of  stamps 

294-\0 

X,  the  number  of  colleges 

the  stamp  collector  had 

in  Alberta. 

before  he  sold  the  420 

y,  the  number  of  colleges 

stamps. 

in  Newfoundland. 

35/100  A.  420/x. 

X + y = 12  A 5/1'^  x/y. 

(1200).  1200  stamps 

{ (10,2) }.  There  are  10 

r,  the  number  of  years 

colleges  in  Alberta  and 

old  Mark  is  now. 

2 colleges  in  Newfound- 

*  - 7 < 18  A X + 9 > 28. 

land. 

{20,  21,  22,  23,  24}. 

294-11 

X,  number  of  dollars 

From  20  through  24  years 

interest. 

old 

y,  number  of  dollars  Mr. 

X,  the  number  of  votes 

Larson  paid  at  the  end 

Bill  received  for  each 

of  the  year. 

100  votes  cast. 

6/100  x/1650  A 

136/200  A.  x/100. 

1650  + X = y. 

{68}.  68% 

{(99,1749)}.  $1749 

X,  the  number  of  storm 

CM 

Oi 

X,  the  number  of  dollars 

windows  Mike  painted  on 

Lois  spent  for  the  skirt, 

Friday. 

sweater,  and  blouse. 

y,  the  number  of  storm 

y,  the  number  of  dollars 

windows  Mike  painted  on 

she  had  left. 

Saturday. 

41  - X = y A 

x+y<12Ax  = y. 

X = 13  + 9 + 4. 

{(1,1),  (2,2),  (3,3), 

{(26,15)}.  $15 

(4,4),  (5,5)}.  Each  mem- 

294-13 

6/100  'v  51/;,. 

ber  of  the  solution  set 

{850} 

may  be  used  to  obtain  an 

294-14 

X > 63(19). 

answer.  The  answer  ob- 

{1198, 1199,  1200,  ...} 

tained  from  (2,2)  is 

294-15 

y - X = 917  A 

Mike  painted  2 storm  win- 

796 + X = 2243. 

dows  on  Friday  and  2 storm 

{(1447,2364)} 

windows  on  Saturday. 

294-16 

147/100  -v  x/4000. 

X,  the  number  of  envelopes 

{5880} 

the  machine  folds  in  8 

294-17 

X + y = 8158  A 

minutes. 

X = 214(38). 

10,800/12  ^ x/8. 

{(8132,26)} 

{7200}.  7200  envelopes 

294-18 

x+y<12Ax-y=3. 

X,  the  number  of  points 

{(3,0),  (4,1),  (5,2), 

Chuck  scored. 

(6,3),  (7,4)} 

y,  the  number  of  points 

294-19 

x/100  'v  235/188. 

Steve  scored. 

{125} 

294-20  28/32  x/y  A x + y < 15. 
{ } 


294-21 

X + y = 349  A 7y  = 791. 
{(236, 113)} 

Checking  up 

Test  69 

294-1 

(15  ^ 3)  X 4 = 5 X 4. 

5 X 4 = 20. 

294-2 

6(7  + 2)  + 6(7  - 2)  = 
6(9)  + 6(5). 

6(9)  + 6(5)  = 54  + 30. 
54  + 30  = 84. 

294-3 

9 - 9 + 10  - 10  = 1 + 1. 

1 + 1 = 2. 

294-4 

7x3  + 3x2  = 21  + 6. 

21  + 6 = 27. 

294-5 

13  + 7 X 2 = 13  + 14. 

13  + 14  = 27. 

294-6 

48  + 8 + 3(5  + 2)  = 

6 + 3(7). 

6 + 3(7)  =6+21. 

6 + 21  = 27. 

294-1 

Commutative  property  of 
addition 

294-3 

Identity  element  prop- 
erty of  multiplication 

294-3 

Associative  property  of 
multiplication 

294-10 

Closure  property  of 
addition 

294- 1 1 

Identity  element  prop- 
erty of  addition 

294-12 

Commutative  property  of 
multiplication ■ 

294-13 

{27} 

294-14 

{2} 

294-15 

{0} 

294-16 

{0,  1,  2,  ...} 

Test  70 

294-\7 

First  find  the  product 
of  the  two  members  of  Q 
in  the  usual  way.  Then 
divide  the  product  by  4. 
The  remainder  is  the 
muldiv  of  the  two 
members. 
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3 

0 

1 

2 

294-19 


® 

0 

1 

2 

3 

0 

0 

0 

0 

0 

1 

0 

1 

2 

3 

2 

0 

2 

0 

2 

3 

0 
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295-D 

295-E 

295-? 

295-8 


294-20  Yes  * Set  Q is  closed 

under  both  addivision  and 
muldivision.  Both  addivi- 
sion and  muldivision  are 
commutative  and  associative, 


and  muldivision  distributes  295-H 
over  addivision.  In  other  295-1 
words,  set  Q,  together  295-J 

with  the  operations  of  295-K 

addivision  and  muldivision,  295-1 
behaves  like  the  natural-  295-U 
number  system  with  re-  296-U 

spect  tor  two  operations 
and  their  properties.  296-0 

296-? 


Lesson  69 

295-k  For  the  statement  ex- 
pressed by  sentence  A,  a 
was  replaced  by  3,  b by 
2,  and  c by  6.  For  the 
statement  expressed  by 
sentence  B,  a was  replaced 
by  6,  b by  1,  and  c by  6. 

295-8  Since  you  know  that 

2 X 3 = 6 is  a true  state- 
ment, you  also  know  that 
2 is  a factor  of  6.  * 

Since  you  know  that 
6 X 1 = 6 is  a true  state-  296-k 
raent,  you  also  know  that 
6 is  a factor  of  6. 

295-C  Yes  * The  only  true  state- 


ments that  can  be  obtained 
from  a X b = c,  when  the 
replacement  for  c is  6 
are  1x6=6,  2x3=6, 
6x1  = 6,  and  3x2=6. 
{1,  2,  4,  8)  * {1,  2,  3, 

4,  6,  12}  * {1,  13) 

Yes  * Yes 

Yes  * Every  counting  num- 
ber is  a factor  of  itself. 
Yes.  Since  you  know  that 
2 X 2 = 4 is  a true  state- 
ment, you  also  know  that 
2 is  a factor  of  2 x 2, 
or  4.  * Yes.  Since  you 

know  that  2 x 3 = 6 is  a 
true  statement,  you  also 
know  that  2 is  a factor 
of  2 X 3,  or  6. 

Yes  * Yes  * Yes 

Yes 

No 

Yes  * No 

Yes  * Yes  * Yes  * Yes 
Yes  * No 

Both  2 and  3 are  factors 
of  6 * 12,  18,  24,  30 
Yes  * {1,  2,  4} 

The  set  of  factors  of  6 
is  fl,  2,  3,  6).  The  set 
of  factors  of  8 is  {1,  2, 

4,  8}.  The  set  of  factors 
of  9 is  {1,  3,  9).  The 
set  of  factors  of  10  is 
{1,  2,  5,  10}.  The  set 
of  factors  of  12  is 
{1,  2,  3,  4,  6,  12}. 

You  know  that  1 is  a 
factor  of  every  member 
of  C and  that  every  mem- 
ber of  C is  a factor  of 
itself. 

Your  chart  should  be  sim- 
ilar to  the  one  shown  at 
the  top  of  the  next 
column. 


1 

^2,13 

2 

■^3,9 

3 

^2  ,4,7,14 

^2 

29 

5 

^^2^  3,5,6,  10  , IS 

31 

7 

-^2,4,8,  16 

^2,4 

1 1 

^2^  17 

3^2,  5 

<■^^5, 7 

11 

^®2  ,3,  4,  6,9,  12,  18 

^2,  3,4,6 

37 

13 

-3»;,i9 

>^*2,7 

^3,13 

^3.5 

-^2,  4,5,8,  10,  20 

^a,4,s 

41 

17 

*^2, 3, 6, 7,  14,21 

43 

19 

^2  , 4 , 11,22 

^2  ,4,5,10 

^3,5,9,  IS 

^3,7 

^2,23 

^2  II 

2,  1 1 

47 

23 

^2  ,3,  4,  6,8,  12,  16,24 

'^2,3,4, 6, 8, 

,12  ^2 

'^2,5,  10,  25 

296-8  See  the  chart  given  for 
296-A 

296-0  See  the  chart  given  for 
296-A. 

296-0  Yes  * 2 is  a factor  of  4. 
* Yes  * Each  number  that 
has  4 as  a factor  also 
has  2 as  a factor.  * See 
the  chart  given  for  290-A. 

296- E  To  check  your  work,  see 

the  chart  given  for  296-A. 

297- ?  (Column  1)  You  know  that 

each  numeral  crossed  out 
names  a number  that  heis 
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a factor  other  than  itself 
and  1.  * 25 

297-G  {2,  3,  5,  7)  * No  * The 

number  1 has  only  one 

factor.  The  only  factor 

of  1 is  1. 

297~H  You  know  that  a prime  num- 
ber has  exactly  two  factors 
and  that  1 has  only  one 
factor.  * Yes  * Yes 

297-1  No  * No  * No  * Every  even 
number  greater  than  2 has 
at  least  three  factors, 
itself,  1,  and  2. 

297-J  Yes  * 1 

297-K  Yes  * {1,  5,  25} 

297-L  49  * {1,  7,  49}  * Three 

297-A  2,  3,  5,  7,  11,  13,  17, 

19,  23,  29,  31,  37,  41, 

43,  47,  53,  59,  61,  67, 

71,  73,  79,  83,  89,  97 

297-B  No  * For  example:  There 
are  4 primes  between  1 
and  10,  4 primes  between 

10  and  20,  2 primes  be- 
tween 20  and  30,  2 primes 
between  30  and  40,  3 
primes  between  40  and  50, 
and  2 primes  between  50 
and  60. 

297-C  3 and  5 

297-D  Yes.  They  are  separated 

by  only  one  other  number, 
the  number  30.  * No. 

They  are  separated  by  38, 

39,  and  40.  * Besides  3 

and  5,  there  are  5 and  7, 

11  and  13,  17  and  19,  29 
and  31,  41  and  43,  59 
and  61,  and  71  and  73. 

297-E  Yes  * 3 and  5 * Yes  * 

Yes.  4 is  the  sum  of  2 
and  2.  * Yes.  10  is  the 

sura  of  5 and  5,  or  the 
sura  of  3 and  7.  * Yes. 

12  is  the  sum  of  5 and  7. 


* Yes.  14  is  the  sura  of 

3 and  11,  or  the  sura 

of 

7 and  7.  * Yes 

297-E 

(Column  2)  16  = 3 + 

13, 

or 

16  = 5 + 11. 

18 

= 

5 + 13,  or 

18 

= 

7 + 11. 

20 

= 

3 + 17,  or 

20 

= 

7 + 13. 

22 

= 

3 + 19,  or 

22 

= 

5 + 17,  or 

22 

= 

11  + 11. 

24 

= 

5 + 19,  or 

24 

= 

7 + 17,  or 

24 

= 

11  + 13. 

26 

3 + 23,  or 

26 

= 

7 + 19,  or 

26 

= 

13  + 13. 

28 

= 

5 + 23,  or 

28 

= 

11  + 17. 

30 

= 

7 + 23,  or 

30 

11  + 19,  or 

30 

= 

13  + 17. 

32 

= 

3+29,  or 

32 

= 

13  + 19. 

34 

= 

3 + 31,  or 

34 

= 

5 + 29,  or 

34 

= 

11  + 23,  or 

34 

= 

17  + 17. 

36 

= 

5 + 31,  or 

36 

= 

7 + 29,  or 

36 

= 

13  + 23,  or 

36 

= 

17  + 19. 

298-G 

5 ^ 

^ 5 and  7 * 7 

298-\\ 

17, 

19,  23  * 17,  19, 

23, 

29 

* 

17,  19,  23,  29, 

31 

298- \ 

See  the  chart  below. 

X 

2x 

Prime  numbers 
between  x and  2x 

6 

12 

7,  11 

7 

14 

11,  13 

8 

16 

11,  13 

9 

18 

11,  13,  17 

10 

20 

11,  13,  17,  19 

11 

22 

13,  17,  19 

12 

24 

13,  17,  19,  23 

13 

26 

17,  19,  23 

On  your 

own 

298-\ 

(1,  3,  9,  27} 

298-2 

{1,  3} 

298-3 

fl,  19} 

298-ii 

{1,  2,  4,  8,  16,  32} 

298-S 

{1,  3,  19,  57} 

298-e 

{1,  2,  3,  4,  5,  6,  8, 

10,  12,  15,  20,  24,  SO, 

40,  60,  120} 

298-7 

{1,  167} 

298-3 

{1,  227} 

298-3 

3,  19,  167,  and  227  are 
primes.  * 27,  32,  57, 
and  120  are  composite 
numbers. 

298-\0 

Two 

298- \i 

Yes  * Each  factor  of  4 
is  also  a factor  of  16. 

298- 1 2 

Even  number 

298- \3 

Even  number 

Even  number 

298- IS 

Even  number 

298- \S 

Odd  number 

298- \7 

Odd  number 

298- \3 

Odd  number 

298-\3 

Even  number 

298-20 

Even  number 

298-21 

1,  7 

298-22 

1,  2 

298-23 

1,  2,  4,  5,  10,  20,  25, 

50,  100 

295-24 

1,  2 

295-25 

1,  3 

295-26 

1,  2,  13,  26 

295-27 

1,  2,  7,  14 

295-28 

1,  2,  3,  6,  9,  18,  27,  54 

295-29 

1,  3,  13,  39 

295-30 

3,  17 

295-31 

2,  3,  7 

295-32 

89 

295-33 

2,  11,  13 

295-34 

2,  3,  5,  11 

295-35 

7,  11,  13 

295-36 

2,  89 

295-37 

2.  3,  11 

295-38 

3,  5,  13 

126 


Responses  for  pages  297-298 


298-39  30 
298-HO  1 

298- t^l  10 

295-42  1 
295-43  5 
295-44  16 
295-45  18 
295-46  25 

295-47  3 
295-48  7 
295-49  120 
295-50  8 

Lesson  70 

299- A  No  * 2 and  2 * 3 and  2 

299- B Yes  * Yes 

299-C  Yes.  2^  is  the  same  as 
2x2x2.  3'  is  the 

same  as  3.  Therefore, 

2^  X 3'  means  the  same  as 
2 X 2 X 2 X 3.  * Yes. 

Sentence  E expresses  24 
as  the  product  of  primes. 
299-D  20  * Think  of  20  as  2 x 10. 

299-E  10  * Think  of  10  as  2 x 5. 

299- F Yes  * Yes 
299-G  Yes  * 2^  is  the  same  as 
2x2.  5^  is  the  same 

as  5 X 5.  Therefore, 

2*  x 5^  means  the  same 
as  2 X 2 X 5 X 5.  * Yes 

299-H  No 

299-1  Think  of  10  as  2 x 5.  * 

35  * 5 and  7 

299- J  Yes  ♦ 350  = 2'  x 5*  x 

300- K  Sentence  M and  Q * No 

300-L  Yes 

300-M  Yes  * Yes  * Yes  * No 
300-H  Three  times 

300-0  There  is  just  one  factor 

of  3 in  the  product  21. 

* Yes 

300-P  Yes  * 2*  X 3'  x 7* 

300-Q  16  = 2\  * 144  = 2“  x 3*. 

399- R Yes  * Yes  * No 

391-S  No  * If  1 were  considered 


a prime,  every  counting 
number  greater  than  1 
could  be  factored  into 
primes  in  infinitely 
many  ways.  For  example 
The  number  6 could  be 
expressed  as  2 x 3, 
1x2x3,  lxlx2x: 
1 X 1 X 1 X 2 X 3,  and 

so  on. 

301-tK 

Set  M * Set  N 

301-3 

Yes  * Yes  * Yes 

301-C 

Each  of  the  numbers,  1, 
2,  and  4,  is  a factor 
of  8 and  of  20. 

301-D 

{1,  2,  4}  * Yes  * Yes 

301-E 

{1,  2,  3,  4,  6,  12}  * 
fl,  2,  3,  5,  6,  10,  15, 
30}  * {1,  2,  3,  6} 

591- F 

{1}  {1}  * {1} 

591-G 

Every  prime  has  just 
two  factors,  itself 
and  1.  Therefore,  you 
know  that  1 is  the  only 
common  factor  of  any 
pair  of  prime  numbers. 

591-H 

Yes  * 4 

591-1 

Yes  * 14  * A number 
greater  than  14  cannot 
be  a factor  of  14. 

301-J 

Yes  * Yes  *■  Yes 

591 -K 

2 and  5 * 10  * Yes 

591-L 

300  = 2"  X 3‘  X 5^  * 

550  = 2'  X 5*  X ii‘. 

591-M 

2 and  5 

592-N 

50  * Yes 

592-0 

Yes 

592-P 

Yes 

592-0 

Yes 

592-R 

12  * 12 

302-3 

14  = 2'  X 7‘.  21  = 

3‘  X 7'.  28  = 2*  X 7*. 

592-T 

7 

592-U 

100  = 2"  X 5^ 

125  = 5’. 

75  = 3*  X 5^ 

On  your 

392-1 


392-2 


392-3 


392-4 


392-5 


392-6 


392-7 


392-8 

392-9 

392-10 


The  greatest  common  fac- 
tor of  100,  125,  and  75 
is  5*,  or  25. 

own 

For  6:  {1,  2,  3,  6). 

For  8:  {1,  2,  4,  8)  * 

{1,  2} 

For  15:  [1,  3,  5,  15). 

For  30:  {1,  2,  3,  5,  6 

10,  15,  30}  * {1,  3,  5, 
15) 

For  27:  {1,  3,  9,  27). 

For  15:  {1,  3,  5,  15} 

* {1,  3} 

For  36:  {1,  2,  3,  4,  6, 

9,  12,  18,  36}.  For  27: 
{1,  3,  9,  27}  * {1,  3,  9} 
For  30:  {1,  2,  3,  5,  6, 

10,  15,  30}.  For  72: 

{1,  2,  3,  4,  6,  8,  9, 

12,  18,  24,  36,  72}  * 

(1,  2,  3,  6} 

For  16:  {1,  2,  4,  8,  16). 
For  12:  (1,  2,  3,  4,  6, 
12}  * {1,  2,  4} 

2 is  the  greatest  common 
factor  of  6 and  8. 

15  is  the  greatest  common 
factor  of  15  and  30. 

3 is  the  greatest  common 
factor  of  27  and  15. 

9 is  the  greatest  common 
factor  of  36  and  27. 

6 is  the  greatest  common 
factor  of  30  and  72. 

4 is  the  greatest  common 
factor  of  16  and  12. 

1 * 1 * 1 * 1 
Yes  * 1 

An  example  of  a set  of 
three  composite  numbers 
whose  only  common  factor 
is  1 is  {6,  35,  143). 
Another  example  is 
{4,  6,  9}. 
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302-\\  24  = 2^  X 3\ 

60  = 2^  X 3’  X 5'.  * 

2'  X 3',  or  12 
502-12  36  = 2^  X 3^ 

90  = 2'  X 3"  X 5'. 

2‘  X 3^  or  18 
502-13  72  = 2'’  X 3^ 

108  = 2^  X 3^  * 

2^  X 3^  or  36 
502-m  25  = 5^ 

125  = 5\  * 

5^  or  25 

502-15  60  = 2*  X 3*  x 5‘. 

84  = 2"  X 3*  X 7‘.  * 

2"  X 3',  or  12 
502-16  165  = 3‘  X 5‘  X 11*. 

234  = 2‘  X 3^  X 13*.  ♦ 

3',  or  3 

502-17  252  = 2^  X 3^  X 7*. 

672  = 2*  X 3*  X 7*.  * 

2^  X 3*  X 7',  or  84 
502-18  306  = 2*  x 3^  x 17*. 

1173  = 3*  X 17*  X 23*.  * 
3*  X 17*,  or  51 

502-19  2040  = 2^  X 3*  X 5*  X 17*. 
2184  =2^  X 3'  X 7*  x 13*. 
* 2^  X 3',  or  24 
502-20  5 
502-2 1 3 

502-22  3 
502-23  2 
502-24  7 
502-25  11 
502-26  2 
502-27  2 
502-28  14 
502-29  6 
502-30  44 
502-3 1 12 

502-32  9 

Applying  mathematics 

502-1  X,  the  number  of  tons 
of  copper  produced  in 
Ontario  in  the  year 
1960. 

^ - 75,313  = 128,808 
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{204121} 

204,121  tons 

502-2  X,  the  number  of  miles 
Mr.  Peters  can  drive  in 
3 hours. 

104/2  'v  x/2>. 

{156} 

156  miles 

502-3  X,  the  number  of  dimes 
Helen  has. 

y,  the  number  of  quarters 
Helen  has. 

X + y < 5. 

{(1,1),  (1,2),  (1,3), 
(2,1),  (2,2),  (3,1)} 

Each  member  of  the  so- 
lution set  may  be  used 
to  obtain  an  answer. 

The  answer  obtained  from 
(1,3)  is  1 dime  and  3 
quarters. 

502-4  X,  the  number  of  ounces 

6 cans  of  orange  juice 

contain. 

1/46  6/x. 

{276}.  276  ounces 

505-5  X,  the  number  of  boys 
who  are  members  of  the 
Spanish  Club. 

X + 9 < 15. 

{1,  2,  3,  4,  5} 

From  1 through  5 boys 

505-6  X,  the  number  of  stamps 

Mr.  Curtis  had  before 
he  sold  39  of  them. 

X < 150  A X - 39  > 62. 
{102,  103,  104,  ...,  149} 
From  102  through  149 
stamps 

505-7  X,  the  number  of  cents 
he  spent  for  the  candy, 
y,  the  number  of  cents 
he  had  left. 

82  - X = y A 2/3  12/x. 

{(18,64)}.  64  cents 

505-8  X,  the  number  of  pieces 


of  antique  glassware  Mrs. 
Roberts  has  in  her 
collection. 

X + 18  > 100  A 
X - 27  < 66. 

{83,  84,  85,  ...,  92} 

From  83  through  92  pieces 
of  antique  glassware 
505-9  X,  the  number  of  dollars 
interest  the  bank  charges 
per  $100. 

135/2250  'v  xjm. 

{6}.  6/o 

505-10  X,  the  number  of  yards  of 
material  Sue  bought, 
y,  the  number  of  yards  of 
material  Carol  bought. 
x+y<12Ax  = 3 + 4. 
{(7,1),  (7,2),  (7,3), 
(7,4)}.  From  1 through 
4 yards 

505-11  X,  the  number  of  dollars 
deducted  each  month  for 
insurance  and  taxes, 
y,  the  number  of  dollars 
his  monthly  take-home 
pay  is. 

550  - X = y A 
18/100  'v  x/550. 

{(99,451)}.  $451 

505-12  X,  the  number  of  persons 
who  lived  in  New  York, 
Illinois,  and  California. 
y , the  number  of-  persons 
in  the  United  States  who 
lived  outside  these  three 
states. 

179323000  - X = y A 

X = 16782000  + 10081000  + 

15717000. 

{(42580000,136743000)} 
136,743,000  persons 
505-13  X,  the  number  of  questions 
Ellen  answered  on  the 
test. 

y,  the  number  of  incorrect 


answers  she  had  on  the 
test. 

X - 7Z  - y h 
75/100  -v  72/ X. 

{(96,24)).  24  incorrect 

answers 

303-\^  X,  the  number  of  trees 
Mr.  Cass  sold. 
y,  the  number  of  trees 
he  had  left. 
l0-x  = y A y < X. 

{(6,4),  (7,3),  (8,2), 
(9,1)}.  Each  member  of 
the  solution  set  may  be 
used  to  obtain  an  answer. 
The  answer  obtained  from 

(7.3)  is  Mr.  Cass  sold  7 
trees  and  had  3 trees 
left. 

303-\h  X,  the  number  of  games 

the  Danville  hockey  team 
won  last  year. 
y,  the  number  of  games 
they  lost  last  year. 

X + y = 35  A 3/2  x/y. 
{21/14).  Last  year  the 
Danville  hockey  team  won 
21  games  and  lost  14. 
505-16  a:,  the  number  of  sweaters 
Mrs.  Nichols  knitted  last 
year. 

y,  the  number  of  pairs  of 
socks  she  knitted  last 
year. 

x-y  = 4Ax+y<  16. 
{(5,1),  (6,2),  (7,3), 

(8.4) ,  (9,5)).  Each  mem- 
ber of  the  solution  set 
may  be  used  to  obtain  an 
an swe r . The  answer 
obtained  from  (7,3)  is 
Mrs.  Nichols  knitted  7 
sweaters  and  3 pairs  ojf 
socks  last  year. 

505-17  X = 2467  -38961  + 15890. 

{57318) 


505-18 

17/425  x/lOQ. 

{4} 

505- 1 9 

X + y < 

24  A 2y 

= 32. 

{(0,16), 

(1,16), 

(2,16), 

(3, 16), 

(4,16), 

(5,16), 

(6,16), 

(7,16)) 

505-20 

X < 32(17)  A 

X > 912 

f > 

- 362. 

505-21 

i J 

25/20  'v 

x/y  A X 

+ y < 75. 

{5/4,  10/8,  15/12,  20/16, 
25/20,  30/24,  35/28, 
40/32) 


505-22 

X + y = 21  A X = 5y. 
{ ) 

X < 528  - 48. 

505-23 

505-24 

{0,  1,  2,  ...,  10} 

X - y = 27  A 

505-25 

X + 37  = 112. 
{(75,48)} 

X > 1001(10). 

{10011,  10012, 

10013,  ...) 

Checking  up 

Test  7l 

504-1 

X + y = y + X. 

304-1 

rs  = sr. 

304-3 

(a  + 6)  + c = 

504-4 

o + (i>  + c). 

(pq)r  = p(qr). 

504-5 

m{n  + p)  = mn  + mp. 

Test  72 

304-6 

24 

504-7 

factors 

504-8 

zero,  or  0 

304-3 

successor 

504-10 

sum 

504- i 1 

quotient 

504-12 

many-to-one 

504-13 

product 

504-14 

binary 

504-15 

operation 

504-16 

factorization 

Test  73 

504-17 

F 

504-18 

T 

504-19 

F 

504-20 

F 

504-21 

T 

504-22 

T 

504-23 

F 

504-24 

T 

504-25 

Test  74 

F 

504-26 

(d) 

25 

304-27 

(c) 

2= 

505-28 

(c) 

10 

505-29 

(b) 

multiplication 

505-30 

(a) 

{7,  9,  11,  ...  ) 

505-31 

(d) 

composite 

505-32 

(b) 

8 

505-33 

(b) 

X + y 

505-34 

(c) 

210 

505-35 

(d) 

x/y  2/3  A 

Test  75 

X + 

y < 30. 

505-36 

{ ), 

{red},  {black} 

505-37 

5 < 

32. 

505-38 

19 

505-39 

700 

505-40 

28 

505-41 

Only  one,  the  number 

505-42 

17. 

A prime  number  ; 

complete  factorization 
of  itself. 


505-43  {1,  2,  S,  4,  6,  8,  12,  24} 

Test  76 
305- 1 T 
505-2  F 
505-3  F 
505-4  T 
505-5  T 
505-6  F 
505-7  T 
505-8  T 
505-9  T 
505-10  T 
505- 1 1 F 
Test  77 
505- 1 2 base 
505-13  numbers 
505-14  trillions 
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306- power 
306- expanded  form 
306-\7  1,  2,  4,  8,  16,  82 
306- \8  2® 

306-\9  5(10“)  + 6(10")  + O(IO') 

7(10‘)  + 3(1) 

306-20  exponent 
306-2  \ 3 X lO** 

306-22  10 

306-23  base 

306-2^  factors 

306-25  126,000,000,058,360 

306-26  216 

306-27  44,000,000,000,000,000 

306-28  2 

Test  78 

306-23  Y 

306-30  X 

306-31  Z 

,706-32  X 

306-33  Z 

606-31+  Y 

606-35  X 

606-36  Y 

606-37  Y 

606- 38  X 
Test  79 

607- 39  X,  the  number  of  boys  in 

Bell  School  who  do  not 
take  part  in  after-school 
sports. 

230  - 161  = X. 

(69).  69  boys 

607-1+0  X,  the  number  that  was 
Frank’s  bowling  score. 

136  - X < 12  A X < 128. 
(125,  126,  127).  His 
score  could  have  been 
125,  126,  or  127. 

607-1+1  X,  the  number  of  dollars 
Miss  Lee  saved  last  year. 
y,  the  number  of  dollars 
she  spent. 

X + y = 4500  A 
3/100  'v  x/4500. 
{(135,4365)).  $4365 


607-1+2  X,  the  number  of  dollars 
Lucy  spent  for  clothes. 
125/100  'v  x/24. 

(30).  $30 

607-1+3  X,  the  number  of  dollars 


discount  Mr.  Jackson 

received. 

y,  the  number  of  dollars 
he  paid  for  the  drums. 

60  - X = y A 

15/  lOO  x/60. 

{(9,51)).  $51 

66  7-1+1+ 

x+y  = 12Ax  = 3y. 
((9,3)) 

667-1+5 

352/550  x/100. 

(64) 

667-46 

16/100  80/x. 

(500) 

667-1+7 

24/100  x/950. 

(228) 

667-48 

1/100  'V  10 /x. 

(1000) 

667-49 

5/10  x/y  A xy  < 35. 

(1/2,  2/4,  3/6,  4/8) 

667-50 

3/1  x/y  A X + y < 20. 
(3/1,  6/2,  9/3,  12/4) 

Lesson 

71 

308-k 

Two 

308-8 

6 * 5 * The  number  of 
parts  into  which  the 
whole  piece  is  marked 
off  * The  number  of 
these  parts  that  you  are 
to  think  about 

309-0 

(1,3) 

309-0 

5 * The  piece  is  marked 
off  into  5 parts  and  you 
are  to  think  about  all 

5 of  these  parts. 

309-1 

5*5*8 

66  9- F 

The  number  of  these  parts 
that  you  are  to  think 
about 

309-0 

1.  The  whole  piece  of 
paper  is  the  1 part.  * 

Yes 

609-H  3 * The  second  component, 

1,  refers  to  the  number 
of  parts  in  a whole  piece 
of  paper.  The  first 
component,  3,  refers  to 
the  number  of  parts  that 
you  are  to  think  about. 

60S- I No.  The  part  is  not  gray. 

* Yes  * The  second  compo- 
nent, 1,  refers  to  the 
number  of  parts  in  the 
whole  piece  of  paper. 

The  first  component,  0, 
refers  to  the  number  of 
parts  that  you  are  to 
think  about. 

60S-J  The  piece  of  paper  is 

marked  off  into  8 parts, 
and  you  are  to  think 
about  0 of  these  parts. 
60S-K  The  numerator  of  (2,4)  is 

2,  of  (5,6)  is  5,  of 
(1,3)  is  1,  of  (5,5)  is 
5,  of  (8,5)  is  8,  of 
(1,1)  is  1,  of  (3, 1)  is 

3,  of  (0,1)  is  0,  and 

of  (0,8)  is  0.  * The 

denominator  of  (2,4)  is 

4,  of  (5,6)  is  6,  of 
(1,3)  is  3,  of  (5,5)  is 

5,  of  (8,5)  is  5,  of 
(1,1)  is  1,  of  (3,1)  is 
1,  of  (0,1)  is  1,  and 


61 6- L 

of  (0,8)  is  8. 

2 s I s e 

m 6 > 3'  3»  5» 

616-M 

One  half 

616-N 

Two  thirds 

616-0 

Seven  fifths 

61 6- P 

Nine  fifteenths 

616-Q 

Three  fourths 

61 6- R 

Eight  sixths 

616-A 

12  * 12 

310-8 

Yes  * Yes 

310-0 

24  * 24  * Yes  * 

310-0 

Yes 

130 


Responses  for  pages  306-310 


311-E 

— 

311-E 

y is  equivalent  to  f 
because  1 -x  6 = 2 x 3. 

311-G 

y is  equivalent  to  ~ 
because  1 x 12  = 4 x 3. 

311-H 

y is  equivalent  to 
because  1 x 30  = 10  x 3. 

311-\ 

y is  equivalent  to 
because  1 x 45  = 15  x 3. 

311-J 

y is  equivalent  to  -fy 
because  1 x 90  = 30  x 3. 

311-K 

y is  equivalent  to  73 
because  1 x 15  = 5 x 3. 

311-1 

— 

311-H 

True  statement 

311-H 

True  statement 

311-0 

False  statement 

311-P 

False  statement 

311-q 

True  statement 

311-R 

False  statement 

311-S 

False  statement 

311-T 

False  statement 

311-U 

True  statement 

311-y 

Yes  * For  each  replace- 
ment of  h and  d.  0 ^ d - 
0x6.  Since  0x^=0 
and  0 X 6 = 0,  each  prod- 
uct is  zero  no  matter  what 
replacements  are  made  for 
d and  b. 

On  your 

own 

312-\ 

Five  eighths 

312-1 

Zero  halves 

312-3 

Three  thirds 

312-^ 

Seventeen  elevenths 

312-E 

Four  fourths 

312-6 

Fifty-one  thirtieths 

312-7 

Fourteen  twenty-eighths 

312-3 

Zero  one-hundredths 

312-9 

•f  is  equivalent  to  y. 

312-\0 

7-  is  not  equivalent  to  y 
because  5 x 4 is  not 
equal  to  1 x 1. 

312-\  1 

yy  is  equivalent  to  y. 

312-\1 

7y  is  equivalent  to  y. 

312-\3 

7^  is  equivalent  to  y. 

312-\^  7^  is  not  equivalent  to 


312-\5 

y because  20  x 4 is  not 
equal  to  1 x 100. 

False  statement 

312-\6 

True  statement 

312-\7 

True  statement 

312-\3 

False  statement 

312-\9 

False  statement 

312-10 

True  statement 

312-1\ 

False  statement 

312-11 

True  statement 

312-13 

True  statement 

312-1^ 

True  statement 

312-lE 

False  statement 

312-16 

True  statement 

Keeping 

Skilful 

31 2- \ 

{(14,0),  (13,1),  (12,2), 

312-1 

(11,3),  (10,4),  (9,5), 
(8,6)} 

{(4006, 3297)} 

312-3 

{(0,8),  (1,9),  (2,10), 

312-^ 

(3,11),  (4,12)} 

{(15,0),  (14,1),  (13,2), 

312-E 

(12,3)} 

{(27,0),  (27,1),  (27,2), 

312-6 

(27,3),  (27,4)} 

{(18,0),  (19,1),  (20,2), 

312-7 

(21,3),  (22,4),  (23,5)} 
{(3,9)} 

312-3 

{ } 

312-9 

135 

312-\0 

481 

312-\  1 

503 

312-\1 

391 

312-\3 

45 

312-\ii 

59 

512-15 

390 

512-16 

153 

512-17 

2,  3,  7 

512-18 

5,  13 

512-19 

37 

512-20 

2,  3,  5,  7 

512-21 

2,  3,  113 

312-11 

2,  3,  19 

512-23 

2,  3,  89 

512-211 

3,  37 

Lesson  72 

312-k  3 * 3 * Multiply  both  the 

numerator  and  denominator 
of  ■§■  by  3. 

312-^  Multiply  both  the  numera- 
tor and  denominator  of 

1 by  5. 

312-Z  Xes.  By  using  the  defi- 
nition of  equivalent 
fractions,  you  obtain 
6 X 3 = 2 X 9 from 
\ * Yes.  By  using 

the  definition  of  equiva- 
lent fractions,  you  ob- 
tain 10  X 3 = 2 X 15 
from  tt  •f* 

* By  using  the  definition 
of  equivalent  fractions, 
you  can  decide  that  each 
fraction  you  obtain  is 
equivalent  to  y.  For 
example,  {-f-  is  equivalent 
to  y because  12  x 3 = 

2 X 18. 

312- E  If  you  multiply  both  the 

numerator  and  denominator 
of  y by  the  same  member 
of  C,  you  will  obtain  a 
fraction  that  is  equivar- 
lent  to  y. 

313- E  6 * 6 * Divide  both  the 

numerator  and  denominator 
of  by  6. 

313-G  Yes  * Yes  * Divide  both 
the  numerator  and  denom- 
inator of  7^  by  2. 

313-H  Yes.  By  using  the  defi- 
nition of  equivalent 
fractions,  you  obtain 
1 X 12  = 6 X 2 from 
y ^ -j^.  Since  you  know 
that  1 X 12  = 6 X 2 is 
a true  statement,  you 
also  know  that  -j 
is  a true  statement.  * 
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313-1 

313-^i 

313-k 


5i5-B 

313-Z 


5i5-D 


314-1 


31 4-? 


314-Q 

314-H 


Yes.  By  using  the  defi- 
nition of  equivalent 
fractions,  you  obtain  the 
true  statement  3 x = 
6x6  from  iV* 

Yes 

Yes 

4 * Yes.  By  the  associ- 
ative property  of  multi- 
plication of  natural  num- 
bers, you  know  that 
5(4  • 7)  = (5  • 4)7.  By 
the  commutative  property 
of  multiplication  of 
natural  numbers,  you  know 
that  (5  • 4)7  = (4  • 5)7. 

* Yes 
kb 

kb 

By  using  the  definition 
of  equivalent  fractions  * 
For  each  replacement  of 
the  variables,  aikb)  = 

(ka)b. 

Associative  property  of 
multiplication  of  natural 
numbers 

Commutative  property  of 
multiplication  of  natural 
numbers 

After  replacement  of  the 
variables,  sentence  A 
tells  you  that  a first 
number,  a{kb),  is  equal 
to  a second  number,  {ak)b. 
Sentence  B tells  you  that 
the  second  number  is  equal 
to  a third  number,  {ka)b. 
Therefore,  the  first  num- 
ber must  be  equal  to  the 
third  number.  This  is 
the  condition  expressed 
by  sentence  C.  * Yes 
Yes  * Yes 

Yes.  8 is  the  same  as 
2 • 4,  and  6 is  the  same 


314-\ 

314-J 

314-^ 

314-1 

314-H 


314-H 

314-0 

314-? 

314-(i 

314-R 

314-S 

314-1 

314-U 

314-y 

314-M 

314-1 

314- 1 

315- k 

315-0 

315-0 

315-0 


315-1 


as  2 * 3.  * Yes 

I * Yes  * Yes 
Yes  * Yes 

* Yes  * Yes 
k * Yes 

* Yes.  Any  fraction 
b 


whose  numerator  and 

denominator  have  a common 

factor  can  be  expressed 

as where  k is  the 
kb 

common  factor.  You  know 
that  if  you  divide  both 
the  numerator  and  denom- 
inator of  by  this 
k b 

common  factor  you  will 

obtain  You  also  know 
b 


that  SL  is  equivalent 
b 

to  i£. 
kb 


True  statement 
True  statement 
False  statement 
True  statement 
False  statement 
False  statement 
True  statement 
True  statement 
False  statement 
True  statement 
False  statement 
True  statement 
Examples  are  7^,  7^,  and 
* No  * Yes 
No  * Yes 
Yes  * Yes 

For  set  D,  examples  are 
If  and  ff.  For  set  E, 
examples  are  If  and  yf-. 
For  set  F,  examples  are 
If  and  If.  For  set  G, 
examples  are  and  |ff. 
1,  2,  4,  8 * 1,  3,  9 * 

1 is  the  only  common 
factor  of  8 and  9. 


315-¥  1,  2,  3,  6 * 1,  5 * 1 

315-0  1,  2 * 1,  3 * 1 

315-H  1 

515-1  No  * No 

51 5- J 5 * Yes  * No 

51 5- K No 

315-1  1,  2,  4 * 1,  3,  5,  15  * 

The  numerator  and  denomi- 
nator of  ■—  are  relatively 
prime. 

515-M  Examples  are  yg-,  |f, 
and  7^. 

315-H  1,  2,  3,  4,  6,  12  ♦ 1, 

3 * The  numerator  and 
denominator  of  y are 
not  relatively  prime. 

Both  1 and  3 are  common 
factors  of  12  and  3. 

315- 0  f.  Since  3 is  the  only 

common  factor  of  12  and 
3 that  is  greater  than 
1,  you  can  obtain  the 
basic  fraction  that  is 
equivalent  to  y by 
dividing  both  the  numer- 
ator and  denominator  of 
'y^  by  3. 

515-A  For  picture  A,  f.  For 
picture  B,  f.  For  pic- 
ture C,  7y.  For  picture 
D,  tV  * Yes 

51 5-  B Yes  * Yes  * Yes 

316- 0  Yes  * Yes  * Examples  are 

28  and  40. 

316- 0  Yes  24 

516- E  Yes  * Yes 

515-F  6 * 8 * Yes 

317- 0  The  set  is  a rational 

number  because  it  is  a 
set  of  equivalent  frac- 
tions that  contains  the 
basic  fraction  f and  all 
fractions  equivalent  to 
3, 

5* 

517- H  The  set  is  not  a rational 

number  because  it  is  not 
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a set  of  equivalent  frac- 
tions. y is  not  equiva- 
lent to  either  -j^  or 
317- \ The  set  is  not  a rational 
number  because  it  is  not 
a set  of  equivalent  frac- 
tions. No  two  of  the 
fractions  y,  or  y are 
equivalent. 

317-J  The  set  is  a rational  num- 
ber because  it  is  a set 
of  equivalent  fractions 
that  contains  the  basic 
fraction  y and  all  frac- 
tions equivalent  to  f. 

317-K  No  * Two  different  basic 
fractions  cannot  be  equi- 
valent to  each  other. 

317-L  Yes.  By  replacing  n with 
each  member  of  C in  turn, 
you  can  obtain  all  the 
fractions  equivalent  to 
the  basic,  fraction  y from 
the  fraction  y^.  * Yes. 

From  the  reduction  prop- 
erty of  fractions,  you 
know  that  for  each  replace- 
ment of  n,  the  fraction 
y|  is  equivalent  to  the 
fraction  y.  Therefore, 
the  fraction  y^  indicates 
the  same  rational  number 
as  the  fraction  and 
the  rational  number  ^ 
equal  to  the  rational 
number  y. 

31 7-M  True  statement 

317-H  False  statement 

317-0  True  statement 

317-P  True  statement 

5i7-Q  False  statement 

3l7-R  False  statement 

On  your  own 

317-\  Divide  both  the  numera- 

tor and  denominator  of 

i^by  2. 


317-2 

Divide  both  the  numera- 
tor and  denominator 
of  y^  by  5. 

317-3 

Multiply  both  the  numera- 
tor and  denominator 
of  ^ by  2. 

5i7-it 

Divide  both  the  numera- 
tor and  denominator 
of  y^  by  10. 

317-B 

Multiply  both  the  numera- 
tor and  denominator 
of  |y  by  3. 

317-3 

Divide  both  the  numera- 
tor and  denominator 
of  ~ by  35. 

317-7 

Multiply  both  the  numera- 
tor and  denominator 
of  ^ by  2. 

317-3 

Divide  both  the  numera- 
tor and  denominator 
of  ^ by  7. 

317-3 

Divide  both  the  numera- 

tor and  denominator 

of  by  5. 

3l7-\0 

Multiply  both  the  numera- 
tor and  denominator 
of  ^ by  3. 

517-11 

1 

6 

3l7-\2 

3 

4 

3l7-\3 

9 

2 

3l7-\i^ 

7 

6 

3l7-\5 

1 2 

5 

3l7-\3 

1.0 

317- \7 

1 7 

1 0 

317-lS 

4 

1 

317-13 

True  * ly  = y--*-- j.  From 
the  reduction  property, 
you  know  that  y = y-r-y. 

317-20 

True  * y = ^r'o™ 

the  reduction  property, 
you  know  that  y = | 

3l7-2\ 

False  * You  cannot  re- 

place  k,  a,  and  b so 
that  you  will  obtain 
- = - from  a = ka 

“ ^ T rb‘ 


317-22  True  * ^ = j-g  ! From 
the  reduction  property, 
you  know  that  jy  = -|y 
317-23  False  * You  cannot  replace 
k,  a,  and  b so  that  you 
will  obtain  y = y from 
a — 

T 

317-2^  False  * You  cannot  replace 
k,  a,  and  b so  that  you 
will  obtain  y = yy  from 
a — kg 
b kb’ 


Keeping 

Skilful 

317-1 

1805 

317-2 

900 

317-3 

2124 

317-^ 

7246 

317-S 

7025 

317-3 

91082 

317-7 

34,  remainder  0 

317-8 

70,  remainder  36 

317-3 

207,  remainder  0 

3l7-\0 

119,  remainder  6 

3l7-\\ 

92,  remainder  8 

517-12 

362,  remainder  0 

51  7- 1 3 

128,  remainder  22 

51 7-  1 4 

140,  remainder  0 

517-15 

60  * 611 

517-16 

59  * 780 

517-17 

138  * 1512 

517-18 

380  * 23,  556 

517-19 

471  * 8588 

51 7-20 

155  * 5194 

517-21 

329  24,408 

517-22 

798  * 150,920 

517-23 

482  * 55, 056 

Lesson 

73 

318- k 

Yes.  Because  of  the  re- 
duction property  of  ra- 
tional numbers,  you  know 
that  the  rational  number 
y is  equal  to  the  rational 
number  y.  * Yes.  The 
fraction  numeral  y names 
the  rational  number  y. 
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318-B 


318-C 

318-D 

318-E 


318-F 


318-B 

318-H 

3l8-\ 


Yes.  The  fraction  num- 
eral y names  the  rational 
number  y.  * Yes.  The 
fraction  numeral  -f  names 
the  rational  number  y. 

No  * No 

Examples  are  y,  y,  -f-, 

7_  20_ 

I » 2 1' 

Yes.  You  know  that  there 
are  infinitely  many  prime 
numbers.  Therefore,  there 
are  infinitely  many  pairs 
of  these  primes  that  are 
relatively  prime  and  are 
basic  fractions.  There* 
are  also  the  infinitely 
many  basic  fractions, 
each  of  whose  components 
is  not  prime.  * Yes. 

Since  a rational  number 
contains  one,  and  only 
one,  basic  fraction,  each 
basic  fraction  indicates 
a different  rational 
number. 

Yes  * Since  each  basic 
fraction  indicates  a dif- 
ferent rational  number 
and  there  are  infinitely 
many  basic  fractions,  the 
set  of  all  possible  ra- 
tional numbers  of  arith- 
metic is  an  infinite  set. 

L * ± 

2. 

I 

2. 

Locate  point  j in  the 
line  and  to  the  right  of 
point  y so  that  the  seg- 
ment determined  by  points 
•f  and  y is  congruent  to 
the  segment  determined  by 
points  y and  y.  Locate 
point  y in  the  line  and 
to  the  right  of  point  ^ 
so  that  the  segment  de- 


319-^ 

319-1 


319-H 


319-0 


319-P 


319-q 


termined  by  points  y 
and  y is  congruent  to 
the  segment  determined 

by  points  y and  y. 

2. 

1*1 

Since  point  S is  the 
right  endpoint  of  the 
third  of  the  four  seg- 
ments, you  should  assign 
•y  to  point  S. 

Because  of  the  reduction 
property  of  rational 
numbers,  you  know  that 
~ is  the  same  rational 
number  as  y. 

To  the  right  endpoint 
of  the  second  of  the 
three  segments 
Segment  PT  was  separated 
into  three  congruent 
segments.  Then  point  U 
was  located  in  the  line 
and  to  the  right  of 
point  T so  that  the  seg- 
ment determined  by  points 
T and  U was  congruent 
to  each  of  these  three 
segments. 

Segment  PT  was  separated 
into  two  congruent  seg- 
ments, segments  PR  and 
RT.  Then  point  f was 
located  in  the  line  and 
to  the  right  of  point  y 
so  that  the  segment  de- 
termined by  points  y 
and  7 was  congruent  to 
each  of  segments  PR  and 
RT.  * Segment  PT  was 
separated  into  5 con- 
gruent segments.  Then 
more  points  were  located 
in  the  line  and  to  the 
right  of  point  y so  that 
the  segments  determined 


319-R 


319-S 


320-J 

320-0 


320-y 


320-}H 


were  congruent  to  each 
of  these  five  segments. 
The  right  endpoint  of  the 
thirteenth  segment  from 
point  y is  point  'y. 

First  separate  the  seg- 
ment determined  by  points 
y and  y into  b congruent 
segments.  Then  locate 
points  in  the  line  and 
to  the  right  of  point  -f 
so  that  they  determine 
segments  congruent  to 
each  of  the  b segments. 
You  assign  the  rational 
number  ° to  the  right 
b 

endpoint  of  the  ath  of 
b segments. 

flllllli-l 

‘5>  it>  3>  5»  2>  5>  3»  4* 

-}  * No  * There  are  in- 
finitely many  rational 
numbers  associated  with 
points  between  point  y 
and  point  y. 

Yes  * Yes 

Examples  are  the  fraction 
numerals  f,  yj,  and 

* Examples  are  the  frac- 
tion numerals  -57, 
and 

First  separate  the  seg- 
ment determined  by  points 
y and  y into  ten  con- 
gruent segments.  Then 
locate  point  77  in  the 
line  and  to  the  right  of 
point  y so  that  the  seg- 
ment determined  by  points 
y and  T5-  is  congruent  to 
each  of  the  ten  segments. 

* Examples  are  the  frac- 
tion numerals  yf,  yf, 
and 

Yes.  There  are  infini- 
tely many  rational  num- 
bers. Each  of  these 
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320-k 

320-^ 


320-C 

320-D 

320-E 

320-F 

320-Q 


320- \\ 

321- \ 

321-6 


321-K 


321-1 

321-\^ 

321-H 

321-0 


rational  numbers  is  asso- 
ciated with  a point  in  the 
rational-number  line. 
Therefore,  there  are  in- 
finitely many  points  in 
the  rational-number  line. 

* Yes.  A rational  number 
is  an  infinite  set  of 
equivalent  fractions. 

The  name  of  each  fraction 
in  a rational  number  may 
be  used  to  name  the  point 
associated  with  that  ra- 
tional number. 

Yes 

Yes  * Yes.  Since  point 
j is  to  the  left  of  point 
3,  the  rational  number  j 
is  less  than  the  rational 
number  -j. 

Yes  * Yes  * No  * No 
No  * No 

20 

The  numerator  of  and 
the  denominator  of  I-  are 
to  be  multiplied.  24 
Yes 

~ and  f * 7 and  5.  5 and 

6 * No 

a,  b,  c,  and  d * Yes.  0 
is  a member  of  N which  is 
the  universe  for  a and  c. 

* No.  0 is  not  a member 
of  C which  is  the  universe 
for  b and  d. 

a was  replaced  by  2, 

6 by  3,  c by  4,  and  d 

by  5.  * Yes 

Yes 

False  statement  * 4 x 4 < 

5 X 3 is  a false  statement. 
True  statement  * 5 x 8 < 

14  X 3 is  a true  statement. 
False  statement  * 12  x i < 

6 X 2 is  a false  statement. 


321-P  False  statement  * 

116  X 40  < 77  X 59  is  a 
false  statement. 

521 - Q  True  statement  * 3 x 5 < 

7 X 8 is  a true  statement. 
52J-R  True  statement  * 3 x 4 < 

3 X 5 is  a true  statement. 
321-S  True  statement  * 7 x 20  < 
9 X 26  is  a true  state- 
ment. 

321-1  True  statement 

15  X 41  < 19  X 60  is  a 
true  statement. 

321-\}  The  replacement  for  a 
must  be  less  than  the 
replacement  for  c. 

321- k  Yes 

522- B  T > h * T > f • 

*10  * l_7 

3^5* 

522-C  Point  JL  is  to  the  right 

b 

of  point  £. 

d 

322- 0  The  number  obtained  from 

ad  is  greater  than  the 
number  obtained  from  cb. 


On  your 

own 

522-1 

Examples 

are 

1 2 

2 » 4 : 

, and 

1 2 

2 4* 

522-2 

Examples 

and 

are 

140  0 

2 

2100 
) 3 > 

322-3 

Examples 

are 

6 

1 4 > 

H.  and 

30 

7 0 • 

522-4 

Examples 

are 

2 4 

1 > 2 

, and 

40 

20- 

522-5 

Examples 

0 

are 

0 0 

1 > 5 

, and 

12000* 

522-6 

Examples 

are 

1 5 

1 > 5: 

, and 

1 0 0 

ICO* 

522-7 

Examples 

are 

1 3 

3 > 9 

, and 

3 2 

9 6 • 

522-8 

Examples 

are 

2 

1 0 > 

5T.  and 

1 s 

7 5* 

522-9 

2 

1 

522-10 

3^ 

522-1 1 

3 

2 

322- 1 2 1 

322-\Z  Examples  are  f,  , and 


522-14 

Examples  are  -f-,  and 

1 0 

4 0 • 

522- 1 5 

0 2 4 5 6 « 

3'  3'  3'  3»  3»  3 

522-16 

3 4 5 7 9 1 2 

12'  12'  12'  12'  12'  12 

522-17 

0 4 6 8 9 1 2 

|0'  I0>  10'  10'  I0»  10 

522- 1 8 

7 4 8 2 9 9 1 0 6 110 

I00>  I00>  I00>  I00>  100 

522-19 

True  statement 

522-20 

False  statement 

522-21 

True  statement 

522-22 

True  statement 

522-23 

False  statement 

522-24 

True  statement 

522-25 

True  statement 

522-26 

False  statement 

322-17 

True  statement 

Keep i ng 

Skilful 

522- 1 

12  = 2'  X 3‘. 

40  = 2^  X 5‘.  * 2^  or  4 

522-2 

24  = 2=*  X 3'. 

84  = 2"  X 3'  X 7'.  * 

2^  X 3‘,  or  12 

522-3 

45  = 3"  X 5‘. 

72  = 2^  X 3^  * 3S  or  9 

522-4 

35  = 5'  X 7*. 

145  = 5‘  X 29'.  * 5',  or 

322-E 

70  = 2'  X 5'  X 7‘. 

102  = 2'  X 3'  X 17'.  * 

2',  or  2 

322-0 

132  = 2"  X 3'  X 11'. 

150  = 2'  X 3'  X 5^  * 

2'  X 3',  or  6 

522-7 

{(140.7)} 

522-8 

{7/9,  14/18,  21/27} 

522-9 

{(90,14)} 

522-10 

{9/15} 

522-1 1 

{(56,100)} 

Checking  up 


5 


Test  80 


323-\  Picture  A 
323-2  Picture  D 
525-3  Picture  C 
525-l|  Picture  B 


525-5  Picture  C 
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323-B  Picture  D 
323-7  Picture  A 
323-6  Picture  B 
323-6  Picture  B 
323-10  Picture  D 
323-1 \ 3 

323-\2  356 

323-13  False  statement 
323-\^  True  statement 
323-\6  True  statement 
323-16  False  statement 
323-\7  True  statement 
323-\6  False  statement 
323-\6  True  statement 
323-20  False  statement 
323-2\  False  statement 
323-22  Divide  both  the  numerator 
and  denominator  of  yy 
by  12. 

323-23  Multiply  both  the  numera- 
tor and  denominator  of 
Vi  by  2. 

323-2^  Divide  both  the  numerator 
and  denominator  of  yy 
by  9. 

323-2S  Multiply  both  the  numera- 
tor and  denominator  of 
41  by  3. 

323-26  Divide  both  the  numerator 
and  denominator  of  yy 
by  3. 

323-27  Divide  both  the  numerator 
and  denominator  of  y^ 
by  36. 

323-26  Multiply  both  the  numera- 
tor and  denominator  of 

44  by  4. 

323-26  Divide  both  the  numerator 
and  denominator  of  yy 
by  18. 

525-30  Divide  both  the  numerator 
and  denominator  of  yy 
by  4. 

525-31  Multiply  both  the  numera- 
tor and  denominator  of 

44  by  5. 
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Test  81 

525-32  Yes  * The  numerator  and 
denominator  of  -|4  ^.re 
relatively  prime. 

525-33  l 
525-34  4 
525-35 
525-36  I 
525-37  4 

525-38  True  statement 
525-39  False  statement 
525-40  False  statement 
525-41  False  statement 

Lesson  74 

524- A The  first  component  of 
(y,4)  is  y and  the  sec- 
ond component  is  4* 

The  first  component  of 
(to.t)  is  -jV  and  the 
second  component  is  j. 
The  first  component  of 
(y, 4)  is  y and  the  sec- 
ond component  is  4* 

The  first  component  of 
(’y,y)  is  Y 3.nd  the 
second  component  is  y. 
524-B  (-iV>4)  is  mapped  onto 

the  product  -jV  ^ 4* 

(y,4)  is  mapped  onto  the 
product  y X 4.  (V^T) 

is  mapped  onto  the 
product  ^y  X 4. 

324-0  Yes  * Yes 

524- D  The  rational  numbers 

-jy-  and  j * Yes 

525- E  Yes  * Yes  * The  product 

of  two  rational  numbers 
is  a rational  number 
indicated  by  a fraction. 
The  numerator  of  this 
fraction  is  the  product 
of  the  two  numerators, 
and  the  denominator  is 
the  product  of  the  two 
denominators. 


525- F Yes  * Yes 

525- G a was  replaced  by  5,  b 

by  8,  c by  1,  and  d by  5.  * 
Yes  * You  know  from  the 
definition  of  the  product 
of  two  rational  numbers 
that,  for  each  replace- 
ment of  a,  b,  c,  and  d, 
a true  statement  is 

obtained  fromlL  x £_=  ££. 

b d bd 

525-H  For  the  statement  ex- 
pressed by  sentence  G, 
a was  replaced  by  7,  b 
by  6,  c by  2,  and  d by  3. 

* For  the  statement  ex- 
pressed by  sentence  H, 

a was  replaced  by  75,  b 
by  1,  c by  1,  and  d by  4. 

* For  the  statement  ex- 
pressed by  sentence  I, 

c was  replaced  by  3,  b 
by  4,  c by  4,  and  d by  3. 

* Yes 

525-1  True  statement 
325-yi  False  statement 
525- K True  statement 
325-1  False  statement 
525-M  False  statement 
525-N  True  statement 
525-A  Yes 

525- B Yes.  You  know  that  the 
product  of  two  natural 
numbers  is  always  a 
natural  number.  * Yes. 
Since  neither  6 nor  d 
is  replaced  by  0,  you 
know  that  the  product  of 
b and  d is  not  0.  You 
also  know  that  the  prod- 
uct of  b and  d is  a nat- 
ural number  because 
counting  numbers  are 
natural  numbers, and  the 
product  of  two  natural 
numbers  is  always  a nat- 
ural number.  * Yes. 


325-Z 


326-{i 


326-E 

326-? 

326-^ 

326-W 

326-\ 

326-^ 

326-Y. 


326-1 


326-\\ 


326-\( 


526-0 


Since  ac  is  a natural 
number  and  is  a natural 
number,  ££.  is  a rational 
bd 

number. 

Yes.  Every  rational  num- 
ber can  be  indicated  by 
a fraction.  Therefore, 
you  can  think  of  iL  as  in- 
b 

dicating  x and  £.  as  indi- 
d 

eating  y.  You  already 
know  that  the  product  of 

^ and  £_  is  a rational 

b d 

number. 

Multiplication  of  rational 
numbers  is  a binary  op- 
eration because  it  in- 
volves two  rational 
numbers.  That  is,  multi- 
plication of  rational  num- 
bers is  a mapping  of  ordered 
pairs  of  rational  numbers 
onto  rational  numbers. 

Yes 

T and  I 
Yes  * Yes 
I * Yes 

I 6 

Yes 

An  example  is  ^ = 

2^.  is  the  same 

number  as  —. 

An  example  is  x tp  = 

■fj.  tI  is  the  same 
number  as 

An  example  is  tj  “ 

UL2.  iJiA 

840*  640 

number  as  t^. 

An 

28 
7 2* 

number  as  -j^. 

An  example  is  fy  x 

400  400  4,v_ 

I I 0 0*  I I 0 0 

number  as  1^, 


526-P 

An  example  is  x -^  = 

On  your 

own 

7^^-  tWV  is  the  same 

526-1 

True  statement 

number  as 

326-1 

False  statement 

526-Q 

An  example  is  x = 

526-3 

False  statement 

1400*  1400  i®  the  same 

526-4 

True  statement 

number  as 

526-5 

True  statement 

526-R 

An  example  is  -it  V “ 

526-6 

False  statement 

W*  W is  file  same 

326-1 

True  statement 

number  as  y^. 

526-8 

True  statement 

526-S 

An  example  is  y x 1 = 

527-9 

7 

1 6 

y.  T is  file  same  nunr 

527- 1 0 

8 

1 5 

ber  as  y^. 

527- 1 1 

0 

6 0 

526-T 

Yes.  Think  of_£_and_f_ 

527- 1 2 

36 

1 4 

b d 

527- 1 3 

300 

2 

326-\} 


as  any  two  rational  num- 
bers. If  the  universe 
for  k and  m is  C,  then 

represents  each  ra- 
kb 

tional  number  that  is 
equal  to  £,  and  ££  rep- 
b md 

resents  each  rational 
number  that  is  equal  to 
£.  You  know  that  £ x £.  = 
d b d 

^ by  the  definition  of 
bd 

the  product  of  two  ra- 
tional numbers.  By  the 
same  property,  you  know 
that  X = (^ti ) (me ) _ 
kb  md  ikb)(md) 
Using  the  associative, 
and  commutative  prop- 
erties of  natural  num- 
bers along  with  the  re- 
duction property  of  ra- 
tional numbers,  you  can 
show  that  (^a)  ('"g ) rr 

(kb){md)  bd 
Yes  * Yes  * More  than 
one  ordered  pair  of  ra- 
tional numbers  can  be 
mapped  onto  the  same 
rational  number  by 
multiplication. 


J27-11I 
327- 1 5 
527-16 
527-17 
527-18 
527- 1 9 
327-20 
527-21 
327-11 
327-23 
527-24 


U 

4 

200 
9 0 
27 
27 
450 
2 0 


Examples  other  than  those 

given  in  the  text  are: 

22.  y ±0  - 300 

40  80  3200* 

^ X -2-  = -12. 

12  24  288* 

12  X -5-  - _L2_ 

20  40  — 800* 


527-25  Examples  are: 

2.  . 2 n 2. 

1 4 4* 

0 ■ I — 0 

T T ~ ii‘ 

0.3—0 

3 6 18 

527-26  Examples  are: 

= -L. 

2 V I 27  2 4" 

1(2.)  = -9- 

6 V 4/  2 4’ 

1(L)  = 11 

4 V8  7 3 2* 

527-27  Examples  are: 

1(1)  = 1 
4 V 1 7 4* 

1(1)  = 1 
2 '•37  6* 

If '2)  = iLO. 

8 v 5 7 40* 

327-13  Examples  are: 

1.1  = 1 

1 5 S* 

1 . JL  - 2- 

4 I 0 — 40 • 

2 . JL  = 11 

3 20  60’ 
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327-29  Examples  are: 


0 V 6 _ 0 

Y X , - 2* 


Keeping  Skilful 
327- 1 164 

327-2  595 

327-3  2193 

327-^  164 

527-5  146 

527-6  4515 

527-7  289 

527-8  52 

527-9  {(0,10),  (1,9),  (2,8), 

(3,7),  (4,6)} 


11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


0 1 2 3 4 5 


527-10  {(0,4),  (1,4),  (2,4)1 


527- 1 1 


<)  © O 


5 
4 
3 
2 
1 
0 

0 1 

{(0,6), 


2 3 
(1,7), 


(2,8) 


9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


0 12  3 


527-12  {(0,7),  (1,7),  (2,7), 

(3.7) ,  (4,7),  (5,7), 

(6.7) ,  (7,7),  (8,7), 

(9.7) ,  (10,7)} 


O ©000000000 


0123456789 10 11 


527-13  {(0,5),  (1,6),  (2,7), 

(3,8),  (4,9),  (5,10), 
(6,11),  (7,12),  (8,13)} 


14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


0123456789 


527-|1|  {(0,13),  (1,12),  (2,11), 

(3,10),  (4,9),  (5,8)} 


14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


0 1 2 3 4 5 6 


Lesson  75 

527-A  The  first  component  of 
(y, -1)  is  y and  the  sec- 
ond component  is  y. 

The  first  component  of 
(|,y)  is  I and  the  sec- 
ond component  is  y.  The 
first  component  of  (f,y) 
is  y and  the  second 
component  is  y.  The 
first  oomponent  of  (7,t) 
is  -f  and  the  second  com- 
ponent is  y. 

52 7- B (f,!)  is  mapped  onto  the 
sum  y + y.  (y,y)  is 
mapped  onto  the  sum 
I + -i.  (4, -I-)  is  mapped 

onto  the  sura  y + y. 

527- C Yes  * 3 
527-D  |and|*9*9*4 

525-5  Yes  * 1 + 2 is  the  same 
as  3.  * Yes  * 2 + 5 is 

the  same  as  7. 

525- F Yes 
525-G  Yes  * Yes 

525-H  Yes  * From  the  definition 

of  the  sura  of  two  ra- 

tional numbers,  you  know 
that  for  each  replacement 
of  a,  b,  and  c, 

a + c - a + c ^ 

T J b 

525-1  For  the  statement  ex- 

pressed by  sentence  G, 
a was  replaced  by  7,  b 
by  8,  and  c by  1.  * 

For  the  statement  ex- 
pressed by  sentence  H, 
a was  replaced  by  5,  b 
by  9,  and  c by  2,  * Yes 

525- J True  statement 

525- K False  statement 

525- L True  statement 

525-M  False  statement 

525-N  False  statement 

525-0  True  statement 


138 
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328~? 

328-(i 

328~R 

328-S 

328-T 

328- U 

329- k 
329-^ 


329-Z 

329-\i 


329-E 


329-F 

329-Q 


False  statement 
True  statement 
False  statement 
True  statement* 

True  statement 
False  statement 
(Column  1)  Yes 
(Column  1)  Since  the  uni- 
verse for  a and  c is  N, 
a and  c must  be  replaced 
by  natural  numbers.  From 
the  closure  property  of 
addition  of  natural  num- 
bers, you  know  that  the 
sum  of  two  natural  num- 
bers is  always  a-  natural 
number.  * The  universe 
for  b is  the  set  of 
counting  numbers. 

Yes 

Yes.  If  ± and  £.  are  any 
b b 

two  rational  numbers, 
then  their  sum  is  ®__L£. 

6 

You  already  know  that  for 
each  replacement  of  o,  b, 

and  c,  is  a rational 

b 

number. 

Since  an  ordered  pair  of 
rational  numbers  is  used 
to  obtain  a sum,  addition 
of  rational  numbers  is  a 
binary  operation. 

Yes  * and 

Yes  * -[-■  is  the  same  ra- 
tional number  as 
From  the  reduction  prop- 
erty of  rational  numbers, 
you  know  that  y-'x-i' 
the  same  rational  number 
as  Y*  * -fr  is  the  same 
rational  number  as  f . 

From  the  reduction  prop- 
erty of  rational  numbers, 
you  know  that  \ ^ 2 is 


329-H 


329-\ 

329-J 

329-k 

329-B 


330-C 


330-D 


330-1 

330-? 


the  same  rational  num- 
ber as  |.  * Yes.  ^ 

is  the  same  rational  330-Qi 

number  as  -f-y— From 
the  reduction  property 
of  rational  numbers, 
you  know  that  is  JJO-H 

the  same  rational  num- 
ber as  7. 

I and  Y * Yes  * •§-  is  the 
same  rational  number  as  330-i 

•jy.  Y is  the  same  ra- 
tional number  as  -j^. 

Yes  330- J 

Yes 

(Column  2)  No  * 2 * 3 
(Column  2)  Yes  * Yes  * 330-K 

From  the  reduction  prop- 
erty of  rational  numbers, 
you  know  that  y is  the 
same  rational  number 
as  l-y-Y* 

Yes  * Yes  * From  the  330-1 

reduction  property  of  33O-H 

rational  numbers,  you 
know  that  ■§•  = | y 3. 

Yes  * Yes  * If  the  num- 
bers used  in  forming  the 
sura  of  two  rational  num- 
bers are  replaced  by 
equal  rational  numbers, 
the  sum  is  still  the 
same  rational  number.  330-^ 

This  is  the  well-defined  33O-Q 

property  of  addition  of  33O-? 

rational  numbers. 

Yes  * Yes  * Yes  * 

2x3,  or  6 
The  numerator  of 
(1  X 3)  + (2  X 2)  was 

330.q 

obtained  by  finding 

the  sum  of  the  numera- 
tors of  f-H  and  I -^3. 

The  denominator  of 

('  * q t is 

the  same  as  the  denomi- 


nators of  y y 3 and 

2-  X 3 • 

Because  of  the  well- 
defined  property  of  addi- 
tion of  rational  numbers 

* Yes 

When  you  simplify  the 
numerator  and  denominator 
of  ■(-L.x._.gj.+  ^2  X 2}^ 

you  obtain  j.  * Yes 
Yes  * Yes  * Because  of 
the  reduction  property 
of  rational  numbers 
7 * Because  of  the  re- 
duction property  of  ra- 
tional numbers 
Because  of  the  well- 
defined  property  of  addi- 
tion of  rational  numbers 

* Because  of  the  well- 
defined  property  of  addi- 
tion of  rational  numbers 
7 X 5,  or  35  * Yes 

The  numerator  of 

(2  X 5)  + (7  X 3) 


X 3 


was 


obtained  by  finding  the 
sum  of  the  numerators  of 
•rr-l  and  4-44.  The  de- 
nominator of 
U.»  X is  the 

same  as  the  denominators 


of 

Yes 

Yes 


and 


3X5  , 2 X U _ 
2“5r-5  + 2 X-3  “ 

(3  X s)  j-  (2  X h) 

2X5 

4 + I = 


7x3 

TT-^ 


I I X 2 _ 

TT-T^  - 
+ (11  X a) 
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330-S 


331- k 


331-S 


331-0 
331 -D 


331-E 

331-? 


i - A 


9 X 

5~y 


I 3 

TT 


s 

I 3 


Ll. 


5^ 


L + _5_  - IJ4J 
5 13  6 


3 


8. 

7 


X 8 _ 

■jrr  - 


’‘.’i  * » ■). 

14  ,8  _ 5 2 

3 7 “ 2 I • 


Yes.  The  reduction  prop- 
erty of  rational  numbers 

tells  you  that  £.  is  the 
b 

same  as  * Yes.  The 

bd 

reduction  property  of 
rational  numbers  tells 
you  that  £.  is  the  same 
d 

as  tl. 
bd 

The  well-defined  property 
of  addition  of  rational 
numbers  tells  you  that  if 
the  numbers  used  in  form- 
ing the  sum  of  two  ra- 
tional numbers  are  re- 
placed by  equal  rational 
numbers,  the  sum  is  still 
the  same  rational  number. 
* Because  of  the  well- 
defined  property  of  addi- 
tion of  rational  numbers 


bd 

The  numerator  of 

bd 

was  obtained  by  finding 
the  sum  of  the  numerators 
of  and  The  denomi- 
bd  bd 

nator  of  is  the 

bd 


same  as  the  denominators 

of  and  i£. 
bd  bd 


Yes 

Yes 


331-G  For  the  statement  ex- 
pressed by  sentence  U, 
a was  replaced  by  2,  b 
by  3,  c by  5,  and  d by 
7.  For  the  statement 
expressed  by  sentence  V, 
a was  replaced  by  1,  b 
by  8,  c by  2,  and  d by 
9.  For  the  statement 
expressed  by  sentence  W, 
a was  replaced  by  3,  b 
by  5,  c by  2,  and  d by 
11. 

331-H  Yes  * From  the  sum  prop- 
erty of  rational  numbers, 
you  know  that  for  each 
replacement  of  a,  b,  c, 

and  d,  ^ ^ 

b d bd 

331-1  False  statement 

331-J  False  statement 

331-K  True  statement 

331-L  True  statement 

331-14  True  statement 


331-\^  False  statement 
331-\S  False  statement 
331- \0  True  statement 
331- \7  True  statement 

331- \S  True  statement 

332-  1 9 f 

332-20  14 
332-21  ^ 

332- 22  tt 
332-23  14 
332-2^  H 
332-2B 
332-20  H4 
332-27  tt 
332-26  44 
552-29  m 
552-30  m 
552-31  ^ 

552-32  V 
552-33  fH- 
552-311  ^ 

552-35  Yes  * The  sum  of  any  two 
rational  numbers  is  a 
rational  number. 


55i-N 

False  statement 

331-0 

True  statement 

331 -P 

False  statement 

55i-Q 

True  statement 

551 -R 

More  than  one  ordered 
pair  of  rational  numbers 
can  be  mapped  by  addition 
onto  the  same  rational 

number. 

On  your 

own 

551-1 

Not  equal  to 

331-2 

Equal  to 

331-Z 

Equal  to 

551-4 

Not  equal  to 

551-5 

Equal  to 

551-6 

Equal  to 

551-7 

Equal  to 

331-6 

Not  equal  to 

331-6 

True  statement 

551-10 

False  statement 

551-11 

False  statement 

551-12 

True  statement 

551- 1 3 

False  statement 

552-36  Exeimples  other  than  those 
given  in  the  text  are: 
e.  + 1 * 5-L 

9 8 7 2* 


6.  + JL  Hi.. 

9 32  288* 

552-37  Exam.ples  are: 


552- 38 


Examples  are: 
iJ.  + _L.  = 111. 

18  ^ 21  378* 

-1_  e iJ. 

I >4  8 4* 


5. 

6 

±2.  + 1 = i-2 

12^7  84* 


552-39  Examples  are: 

6.  + 3.  = il 

9 2 I 8 • 

2.  + 12-52 

3 8 2 4* 

_4  . 9.  _ IJ 

6 6 6 • 

552-1^0  Examples  are: 

liL  + 2.  ^ MJ. 
245  120* 

7 4.  JL  - ' I 8 

1210  120" 
35.  4.  H = 59. 


6 0 


6 0 


6 0* 
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332-^\  Examples  are: 
8.  4-  2 - Z_L 

9^6  54* 

16  , I _ 50 

16  2 36  • 


8 , 1 _ 25 

9 2 18* 

Keep i ng  Skilful 

332-  1 

{(247,45)} 

332-2 

{3/4,  6/8,  9/12,  12/16, 

332-Z 

15/20) 

{33/36} 

332-^ 

{(25,26)} 

332-  5 

{7/8,  14/16,  21/24,  28/32, 

332-0 

35/40} 

{(9,12)} 

332-1 

{3/11,  6/22} 

332-0 

{(26,30)} 

332-9 

2 1 

6 

332-10 

0 

1 6 

332- 1 1 

7 

27 

332-12 

S 1 

5 1 

332- 1 3 

36 

332- 

1 2 

1 0 4 

332- 1 5 

0 

5 

332- \0 

1 1 5 

332- 17 

8 1 6 

1 3 

Lesson 

76 

332-K 

Yes  * Yes  * Yes 

332-0 

0 

7 

332-0 

Yes 

332-0 

N 

332- E 

Yes  * If  the  difference 

332- F 

of  a first  and  second 

number  is  the  same  as  a 
third  number,  then  the 
first  number  is  the  same 

as  the  sura  of  the  second 

and  third  numbers. 

From  the  definition  of 

the  sum  of  two  rational 
numbers,  you  know  that 
for  each  replacement  of 
a,  b,  and  c, 

^ + _£  = ^ ^ ^ No  * No 
b b b 

333-Q  No  * There  is  no  rational 
number  of  arithmetic  that 


can  be  added  to  V 
get  a sum  of 
No  * No  * If  Rg_  were 
closed  under  subtraction, 
the  difference  of  any 
two  members  of  Rg_  would 
be  a member  of  Rg^^  This 
is  not  true  since  you 
know  that  the  difference 
of  f and  j is  not  a 
member  of  Rg. 

333- I Yes  * Yes  * No  * Yes 
333- Yes.  You  know  that 

a - c is  a natural  num- 
ber if  a is  greater  than 
c.  Therefore,  ° ~ ^ is 
b 

a member  of  Rg. 

333-K  Yes.  If  a is  equal  to 
c,  then  a - c is  equal 
to  the  natural  number  0. 
Therefore,  E_I_£  is  the 
b 

same  as  which  is  a 
b 

member  of  R^. 

d. 

555-L  No.  If  a is  less  than 
c,  then  a - c is  not  a 
natural  number,  and 

° ~ ^ is  not  a member  of 
b 

Ra- 

The  universe  for  a and  c 
is  N.  The  universe  for 
b is  C. 

333-H  For  the  statement  ex- 
pressed by  sentence  F, 
a was  replaced  by  4,  b 
by  5,  and  c by  3.  * 

For  the  statement  ex- 
pressed by  sentence  G, 
a was  replaced  by  6,  b 
by  7,  and  c by  4.  * 

For  the  statement  ex- 
pressed by  sentence  H, 
o was  replaced  by  25,  b 
by  21,  and  c by  17. 


333-0  Yes  * Because  of  the  def- 
inition of  the  difference 
of  two  rational  numbers. 
For  each  replacement  of 
a,  b,  and  c,  if  a is 
greater  than  or  equal  to 
c,  then  fL  - L = a - c_ 
b b b 

333- P False  statement 
555-Q  True  statement 

33 3- R True  statement 

333-S  False  statement 

333-1  False  statement 

333-0  True  statement 
555-V  False  statement 
333-^i  True  statement 

333- X  False  statement 

334- k  Yes.  Because  of  the 

reduction  property  of 
rational  numbers  * Yes. 
Because  of  the  reduction 
property  of  rational  num- 
bers * By  using  the  def- 
inition of  the  difference 
of  two  rational  numbers 
* Yes  * For  each  replace- 
ment of  a,  b.  and  c,  if 
a is  greater  than  or 
equal  to  c,  than 
a _ c - a - c ^ 

J T b 

334-B  Yes.  If  the  rational 

numbers  that  form  a dif- 
ference are  replaced  by 
equal  rational  numbers, 
then  the  difference  is 
still  the  same  rational 
number.  Since  ^ ^ ^ = ■§- 
and  3 X ^ = -b,  you  know 
that  the  difference  of 
y ^ and  3 X " is  the 
same  as  the  difference 
of  y and  -b.  * Yes. 

(2  X 4)  - (3  X 1)  is  the 
same  as  8 - 3,  or  5. 

3 X 4 is  the  same  as  12 
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334- C 


334- D 


334- E 
334- F 


334- G 
334- H 


334-1 
334-J 
334-K 
334- L 
334-14 
334- n 
334-0 


Therefore, 

(;  X ,)  - (,  X 1)^3 
(3  X h) 

same  as 

Yes.  Because  of  the  re- 
duction property  of  ra- 
tional numbers  * Yes. 
Because  of  the  reduction 
property  of  rational 
numbers 

Yes.  ^ is  the  same 

bd  bd 

as  £.  - £ because,  if  the 
b d 

rational  numbers  that  form 
a difference  are  replaced 
by  equal  rational  numbers, 
then  the  difference  is 
still  the  same  rational 
number. 

bd  * bd  * Yes  * Yes 
The  numerator  of  ~ 

bd 

is  the  difference  of  the 
numerators  of  and 

bd  bd 

The  denominator  of 

~ is  the  common  de- 
bd 

nominator  of  and  kl. 

bd  bd 

Yes  * Yes 

For  the  statement  ex- 
pressed by  sentence  0,  a 
was  replaced  by  7,  b by 
9,  c by  2,  and  d by  5. 

* For  the  statement  ex- 
pressed by  sentence  P,  a 
was  replaced  by  5,  b by 
11,  c by  3,  and  d by  8. 

Yes 

False  statement 
False  statement 
True  statement 
False  statement 
False  statement 
True  statement 


On  your 

own 

555-46 

Is  a member  * 

335-  I 

True  statement 

555-47 

Is  a member  * ^ 

335-2 

False  statement 

555-48 

Is  a member  * 

335-3 

False  statement 

Applying  mathematics 

555-4 

True  statement 

555-1 

X,  the  number  of  dollars 

555-5 

True  statement 

deducted  from  Mr.  Howe's 

555-6 

False  statement 

monthly  salary  for  taxes 

335-7 

False  statement 

and  insurance. 

555-8 

False  statement 

750  - X = 607. 

555-9 

True  statement 

(143).  $143 

555-  10 

False  statement 

555-2 

X,  the  number  of  questions 

555- 1 1 

True  statement 

Jerry  answered  correctly. 

555-12 

False  statement 

X < 50  A X > Q7. 

555-  1 3 

2 

8 

{38,  39,  40,  ...,  49]. 

555-14 

5 

1 2 

From  38  through  49 

555-  1 5 

0 

6 

questions 

555-  1 6 

555-3 

X,  the  number  of  minutes 

555-  17 

27 

4 0 

it  took  the  girls  to  ride 

555-  18 

2 

30 

the  7 miles. 

555-  19 

3 

4 2 

2/24  7/x. 

555-20 

_i. 

2 7 

(84).  84  minutes 

555-21 

1 1 

555-4 

X,  the  number  of  tankers 

555-  22 

TT 

Peter  saw. 

555-  23 

2 3 

1 0 4 

y,  the  number  of  freight- 

555-24 

1 1 0 

ers  he  saw. 

555-25 

_3_ 

30 

CD 

II 

+ 

555-26 

4 5 

2 3 

{(1,5),  (2,4),  (3,3), 

555-  27 

1 4 

2 4 

(4,2),  (5,1)]. 

555-28 

3 5 

4 2 

Each  member  of  the  solu- 

555- 29 

-0_ 

1 6 

tion  set  may  be  used  to 

555-30 

39 

6 8 

obtain  an  answer.  The 

555-31 

Not  a member 

answer  obtained  from 

555-32 

Not  a member 

(4,2)  is  4 tankers  and 

555-33 

Is  a member  * j 

2 freighters. 

555-34 

Is  a member  * 

555-5 

X,  the  number  of  persons 

555-35 

Not  a member 

who  went  to  the  bazaar 

555-36 

Is  a member  * j 

on  Friday. 

555-  37 

Not  a member 

3/1  - x/177. 

555-38 

Is  a member  * ^ 

{531].  531  persons 

555-39 

Is  a member  * 

555-6 

X,  the  number  of  windows 

555-40 

Not  a member 

Bob  washed. 

555-41 

Is  a member  * 

y.  the  number  of  windows 

555- 42 

Is  a member  * 

Terry  washed. 

555-43 

Is  a member  * -pf' 

x+y<27A5/8'^  x/y. 

555-44 

Is  a member  * ff 

{5/3,  10/6,  15/9] 

555-45 

Not  a member 

Each  member  of  the  solu- 

142 
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tion  set  may  be  used  to 
obtain  an  answer.  The 
answer  obtained  from  10/6 
is  Bob  washed  10  windows 
and  Terry  washed  6. 

335-7  X,  the  number  of  plain 
doughnuts  Mrs.  Gordon 
bought. 

y,  the  number  of  chocolate 
doughnuts  she  bought. 

X — y=8  Ax  + y=  24. 
{(16,8)}.  16  plain  dough- 

nuts and  8 chocolate 
doughnuts 

335- S  X.  the  number  of  dollars 

the  bank  charges  for  each 
$100  it  lends, 
y,  the  number  of  dollars 
interest  the  manufacturer 
paid  at  the  end  of  one 
year. 

x/100  y/7200  A 

7560  - 7200  = X. 

{(5,360)].  5% 

336- 9  X,  the  number  of  West  High 

graduates  who  will  enroll 
in  university. 


72/96  'v  x/100. 

{75}.  75% 

336- W X.  the  number  of  kinds  of 
animals  that  are  either 
reptiles  or  amphibians. 

X = 4000  + 2000. 

{6000}.  6000  animals 

336- \2  X.  the  number  of  kinds  of 
vertebrates  other  than 
reptiles. 

40000  - 4000  = X. 

{36000}.  36,000  kinds 

of  vertebrates  other  than 


reptiles 

336- \d  X.  the  number  of  neckties 
sold  during  the  three 
weeks. 

y,  the  number  of  neckties 
left  at  the  end  of  the 
third  week. 

250  - X = y A 
X = 104  + 97  + 49. 
{(250,0)}.  0 neckties 

yjd-  m X,  the  number  of  cents 
the  buttons  cost, 
y,  the  number  of  cents 
in  all  that  the  buttons 
and  thread  cost. 

3,  the  number  of  cents 
Marilyn  should  have 
received  in  change. 

15/1  x/4  A X + 7 = y A 

75  - y = z. 

Marilyn  should  have  re- 
ceived 8^  in  change. 

Checking  up 

Test  82 
336- I T 
336-1  F 
336-Z  T 
336-  It  F 

336-b  F 
336-^  F 


336-9  T 
336-9  F 
336- \0  T 
336-  1 1 F 
336-12  T 
336- 1 3 F 
336- F 
556-15  T 
556-16 
556-17  ^ 
556-18  -H- 
556-  1 9 
556-20  tV 
556-21  ^ 


556-22  T 
556-23  tjV 

556-  2it 

Lesson  77 

557- A  Yes  * No  * No  * No  * No 

557- B Yes  * No  * No  * Yes  * 

Yes  * Yes 

557-C  Yes  * 2 • 2 • 3 • 5 
557- D 2 and  3 
557- E 3' 

557-  F Yes 
557- G Yes 

557- H 14  * Yes.  is  equivalent 

to  If. 

555-1  (Column  1)  Yes.  When  you 
divide  both  the  numerator 
and  denominator  of  a frac- 
tion by  their  greatest 
common  factor,  you  obtain 
a fraction  whose  numera- 
tor and  denominator  are 
relatively  prime. 

555-J  13  * f 

555- K 9 * f 

555-L  7*1 

555-M  15  * I 

555-N  22  * f 

555-0  24  * 'f 

555- P 1.  The  numerator  and  de- 

nominator of  a basic 
fraction  are  relatively 
prime.  Two  numbers  that 
are  relatively  prime  have 
no  common  factors  other 
than  1. 

555- Q 10  * 8 

555- A Yes 

555- B f 

555- C Each  of  the  other  sen- 

tences in  D3  expresses  a 
true  statement.  * 41  is 
equivalent  to  |-|.  f is 
equivalent  to  f is 

equivalent  to  ff.  |-  is 
equivalent  to  ff.  f is 

|i^ 


25/100  x/384. 

{96}.  96  graduates 

556-10  the  number  of  students 

who  will  graduate  from  uni-  556-7  T 
versity  for  each  100  West  Test  83 
students  who  enrolled. 
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equivalent  to  ^ is 
equivalent  to  is 

equivalent  to 

338-D  Yes  * You  know  that  for 
each  replaceraent  of  a,  b, 
c . cind  d,  X £_  = ££. 

b d bd 

For  the  statement  ex- 
pressed by  sentence  I,  a 
was  replaced  by  10,  b by 
3,  c by  9,  and  d by  14. 

338-E  Yes  * Each  of  the  numbers 
10,  9,  3,  and  14  is  ex- 
pressed as  a product  of 
primes. 

338-F  In  the  symbol  for  the  nu- 
merator, a numeral  2 and 
a numeral  3 have  been 
crossed  out  and  the  num- 
eral 1 written  above  them. 
In  the  symbol  for  the  de- 
nominator, a numeral  2 
and  a numeral  3 have  been 
crossed  out  and  the  num- 
eral 1 written  below  them. 

5JS-G  Yes.  Since  2*3=6, 
dividing  a number  by  2 
and  then  by  3 is  the  same 
as  dividing  the  number 
by  6.  * Yes.  The  only 

common  prime  factors  of 
the  numerator  and  denomi- 
nator are  2 and  3.  The 
greatest  power  of  2 that 
is  a factor  of  both  the 
numerator  and  denominator 
is  2'.  The  greatest  power 
of  3 that  is  a factor  of 
both  the  numerator  and 
denominator  is  3'.  There- 
fore, 2'  X 3*,  or  6,  is 
the  greatest  common  factor. 

55S-H  There  are  no  numerals  for 
the  common  factors  that 
have  not  been  crossed  out 
in  both  the  symbol  for 


the  numerator  and  for 
the  denominator. 

55S-I  (Column  2)  Yes  * Yes  * 

Yes 

339-J  Yes 

339-V.  2 * 3 ♦ Yes 

339-L  Sentence  M expresses  a 
true  statement  because 

^ " f-H-  = 

M I ^ T-',  or  '■/. 

Using  the  statements  ex- 
pressed by  sentence  K in 
D4  and  sentence  M in  D5, 
you  can  obtain  the  state- 
ment expressed  by  sentence 
N in  D5. 

339-H  Using  one  method,  you  can 
first  find  the  fraction 
that  indicates  the  prod- 
uct and  then  divide  both 
the  numerator  and  denomi- 
nator by  their  greatest 
common  factor.  In  the 
other  method,  you  first 
divide  both  a numerator 
and  a denominator  by  com- 
mon prime  factors  of 
either  numerator  and 
either  denominator.  Then 
you  find  the  product. 

339-n  I 
339-0  I 
339-P  j 
339- q 
339- R \ 

339-S  ^ 

J59-T  I 
339-\)  I 
339-^ 

339- K Yes  * Yes 
339-Q  Yes  * Yes  * Yes  ♦ Yes 
* Yes 

339-C  Examples  are  72,  84,  96, 
108,  and  120.  * Yes 


339-0  Yes.  15  is  a factor 

of  15.  * Yes.  15  is  a 

factor  of  30.  * Yes. 

15  is  a factor  of  each 
of  the  numbers  45,  60, 
and  75. 

339-E  36,  18,  54 

339- F  Yes  * Yes 

340- 0  2 and  7 * 2 

340-H  Yes 

340- I No  * Yes 
340-^  Yes 

340-K  Yes.  Both  14  and  4 are 
factors  of  28.  * Yes. 

28  is  the  least  number 
that  is  a multiple  of 
both  14  and  4. 

340-  L 24 
340-H  12 

340-H  14 

340-0  18 

340-?  100 
340-q  8 

340-R  Think  of  numbers  6 and  15. 
6 = 2'  X 3'. 

15  = 3'  X 5'. 

You  know  that  the  prod- 
uct of  6 and  15  is  a 
multiple  of  both  6 eind  15. 
The  product  of  6 and  15 
is  2'  X 32  X 5',  or  90. 

You  also  know  how  to 
find  the  least  common 
multiple  of  6 and  15. 

2'  X 3'  X 5',  or  30,  is 
the  least  common  multiple 
of  6 and  15.,  Notice  that 
the  least  common  multiple 
of  6 and  15  has  3'  as  a 
factor  while  the  prod- 
uct of  6 and  15  has  3^ 
as  a factor.  3 is  the 
greatest  common  factor 
of  6 and  15.  If  you 
divide  2'  X 3"  X 5' 

(the  product  of  6 and  15) 


m 
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by  3,  you  obtain 

2'  X 3'  X 5',  which  is 

the  least  common  multiple. 

340-S  Yes  * Yes 

340-J  Yes.  Think  of  a and  b as 
any  two  counting  numbers, 
a 6 is  a common  multiple 
of  a and  b because  both 
a and  b are  factors  of  ab. 
* No.  Think  of  the  num- 
bers 4 and  8.  The  product 
4 • 8 is  a common  multiple 
of  both  4 and  8,  but  it 
is  not  the  least  commiOn 
multiple.  The  least 
common  multiple  of  4 and 
8 is  2^,  or  8. 


545-U 

Yes  * 4 is  the  least  num- 
ber that  is  a multiple  of 
both  2 and  4. 

341 

Yes  Y 

341-yi 

1 + 8.  = ±1. 

S 9 I8- 

7 _ 1 1 _ 1 3 

8 2 0 4 0* 

13,  4 _ 89 

3025  150* 

1 5 _ 1 _ 4 1 

16  12  4 8" 

3 5 _ 1 

14  28  28* 

341 -X 

3 * i * Yes  * If  the  ra- 
tional numbers  that  form 
a difference  are  replaced 
by  equal  rational  numbers, 
then  the  difference  is 

still  the  same  rational 

number. 

341-7 

Yes  * Yes  * 10  * -jlo  * Yes 

On  your 

own 

541-1 

2^  or  8 * 1 

341-2 

2^  or  8 * -f 

341-3 

2 • 3,  or  6 * '-i 

341-^ 

2 • 7,  or  14  * i 

341-6 

2"  *3,  or  12  * I 

341-6 

12  * i 

341-7 

inlffi 

* 

CO 

341-8 

32  ^ 

341-9 

12  * -rV 

541-10 

28  * ^ 

541-1 1 

9 

1 0 

541-12 

4 

3 

541-13 

2 

5 

541-14 

7 

1 2 

541-15 

1 1 

6 

541-16 

3 

2 

541-17 

4 

5 

541-18 

2 

3 

541-19 

1 0 

3 

541-20 

18 

^ li. 

1 8 

541-21 

30 

* 23 

3 0 

541-22 

4 ' 

< 5_ 

541-23 

33 

* 17. 

3 3 

541-24 

24 

* _i_ 

2 4 

541-25 

28 

43. 

2 8 

541-26 

12 

* M 

541-27 

84 

* LL 

8 4 

541-28 

60 

* J_L 

3 0 

541-29 

2 3 

1 5 

^ L 

5 

541-30 

7 

1 2 

*■  J_ 

1 2 

541-31 

9 

1 0 

* i- 

5 

541-32 

IJ 

4 

* L 

2 

541-33 

1 3 

1 8 

* L 

9 

541-34 

1. 

: 3 

8 

541-35 

1 4 

9 

* il. 

2 7 

541-36 

1 0 4 
3 3 

* 2JL 

1 1 

541-37 

3 9 

3 5 

* L 

7 

541-38 

56 

4 5 

* JLi. 

4 5 

541-39 

1 4 9 
7 0 

^ 1 

541-40 

6 1 
42 

* _3_ 

1 4 

Keep i ng 

Skilful 

You  know  that  a rational  num- 
ber is  a set  of  equivalent  frac- 
tions. You  also  know  that  any 
member  of  the  set  can  be  used  to 
indicate  the  rational  number. 

In  the  response  to  an  exercise 
that  involves  rational  numbers, 
we  will  often  name  more  than  one 
of  the  fractions  that  indicates 
the  rational  number.  If  you  use 
a fraction  whose  name  is  not 
given,  be  sure  that  it  is  equiva- 
lent to  the  ones  given  in  this 
response  book.  Be  sure  to  fol- 
low any  specific  instructions 
given  by  your  teacher.  For  ex- 


ample, he  may  or  may  not  require 
you  to  give  a response  as  a basic 
fraction. 

341-\  -h,  or  -b 

S41-1  H 
341-%  bf,  or 
341-^  V 
341  — S iTo^)  or  '2  o' 

341-%  or  ^ 

341-7  ov  \ 

341-B  ^ 

341-9  2^,  or  f 

341-10  a,  or  l 

341-11  U 

341-12  or  -fy,  or  ^ 

341-\3  ^ 

341-1^  b? 

541- 1 5 b-LJ 
341-16  H,  or 
341-17 

341- 18 

Lesson  78 

342- A  Yes  * No 

542-  B Yes  * No 

542-C  0 * Yes 

542-D  Yes.  Each  member  of  set 
S is  a rational  number. 

* Yes.  The  members  of 
set  S go  on  and  on. 

There  is  no  last  member. 
542-E  Yes  * Yes 
542- F Yes 

542- G 4 * 105  * 17  * 1056 

542-H  Yes.  -f  and  are  the 

same  rational  number.  * 
Yes.  Y and  are  the 

same  rational  number.  * 
Yes.  For  each  replace- 
ment n,  ~ and  -f  are 
the  same  rational  number. 
545-1  If  ^ 'if 

343- J  f 

545- K Yes  * Yes 

545- L Yes 

545-M  Yes  * Yes  * Yes 
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343-^ 


Yes.  You  know  this  be- 
cause of  the  definition 
of  the  sura  of  two  ration- 
al nurabers.  * Yes  * Yes. 
Since  f +7  is  the  sarae 
rational  nuraber  as  7 ^ 
and  --7-^  is  the  raate  of 
a + b,  you  know  that 
7+7  and  a + b are  raates. 
343-0  Yes  * Yes 
343-P  Yes 

343-^  Yes  * Yes.  The  product 
of  I and  7 is  -V®.  The 
product  of  2 and  9 is  18. 
18  is  the  raate  of  '~j. 

343-R  Yes.  You  know  this  be- 
cause of  the  definition 
of  the  product  of  two 
rational  nurabers.  * Yes 
* Yes.  Since  7 • -f-  is 
the  sarae  rational  nuraber 
as  and  is 

the  raate  of  a • b,  you 
know  that  f . 4 and  a • b 
are  raates. 

On  your  own 
343-1  9 

343-2  36 

343-3  11 

343-ii  50 

343 -S  100 

343-0  175 

343-7  V® 

343-S  7 

343-9  ^ 

343- \0 
343- 1 1 
343-\2  4 
343- \3  4 

343-\^  1 

343-\%  0 
343- \S  2 
343- \ 7 3 
343- IB  5 

545-19  ^ • T = T* 

343-20  7 + 7 = |. 
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545-21 

l_5  . 2_0  _ 300 

1 1 1 * 

545-22 

5 4.  505  _ 510 

1 ^ “T~  “ ~- 

545-23 

3 , 1 _ 3 

1 1 1 • 

545-24 

10000  , 1 _ lOOOl 

1 1 “ i • 

544-25 

62  + 70  = 132. 

544-26 

14  • 0 = 0. 

544-27 

CJl 

or] 

544-28 

101  + 1 = 102. 

544-29 

0 + 15  = 15. 

544-30 

222  * 3 = 666. 

Keeping 

Skilful 

544-1 

(140) 

544-2 

{1,  2,  3,  4,  5,  6} 

544-3 

{148} 

544-4 

{600} 

544-5 

{1,  2,  3,  ...,  17} 

544-6 

{1690} 

544-7 

{1,  2,  3,  ...,  104} 

544-8 

{20} 

544-9 

{1} 

544-10 

{25} 

544- 1 1 

{44} 

544- 1 2 

{993} 

544-13 

{75} 

544- 1 4 

{292} 

544-15 

{76} 

544-16 

{ } 

544-17 

{400} 

544-18 

{271,  272,  273,  ...} 

544-19 

{1,  2,  3,  ...,  97} 

544-20 

{21} 

544-21 

108  * 2340 

544-22 

137  * 4140 

544-23 

290  * 13,104 

544-24 

475  * 8226 

544-25 

192  * 9047 

544-26 

525  * 66,254 

544-27 

874  * 175,840 

544-28 

506  * 61,093 

544-29 

1075  * 284, 350 

544-30 

e 

7 

544-31 

1 

e 

544-32 

or  or  ^ 

544-33 

2 0 
e 3 

544-34 

1 3 

3 0 

544-35 

T,  or  ^ 

344- 30  ij,  or  7V 

544-37  14,  or  fb 
544-38  or  4 
544-39  44,  or 
544-40  41- 
544-41  or  4 

Lesson  79 

544- A Yes 
544- B Yes 

544- C  Yes  * Yes 

345- 0  Yes  * 84  means  8-^4. 

8+4  rneans  the  ration- 
al nuraber  8,  or  7,  plus 
the  rational  nuraber  4* 
Therefore,  84  = 7 + 4- 

545- E  The  universe  for  a and 

c is  N and  the  universe 
for  b and  d is  C.  For 
each  replacement  of  a, 
b,  c . and  d,  ^ ^ - 
b d 

ad  + be.  For  the  state- 
bd 

raent  expressed  by  sen- 
tence F,  a was  replaced 
by  8,  6 by  1,  c by  1, 
and  d by  3. 

345-P  Yes  * Yes 

345-0  24  * Yes  * Yes 

545-H  Yes  * Yes 

545-1  Yes  * Yes 

345- J 4 * Add  the  numerator 

of  4 to  this  product. 

54  = \\ 

545- K V 

545- L 
545-M  ^ 

545-N  V 

545-0  V 

345-k  5 * Yes  * Yes  * Yes 

545-B  Yes.  You  know  this  be- 
cause of  the  reduction 
property  of  rational 
nurabers.  * Yes.  You 
know  that  the  rational 
nuraber  7 is  the  raate  of 


the  natural  number  3.  7 346-? 

and  7 are  the  same  ra- 
tional number.  * The 
numerals  3 and  7 name 
the  sam.e  rational  number. 

Because  of  the  well- 
defined  property  of  addi- 
tion, you  know  that  7 + 

7 is  the  same  as  7 + 7. 


345-0. 

Yes  * Yes 

346-0 

(Top  of  Column  1)  Yes 

346-? 

(Top  of  Column  1)  12 

346-? 

(Column  1)  24 

346-0 

(Column  1)  27 

346-W 

(Column  1)  1|  * 6|  * 

Si  * Bf- 

346-\ 

(Column  1)  27 

346-0 

346-6 

(Column  1)  l-pi 

346-W 

346-Y. 

(Column  1)  87 

346- \ 

346-1 

(Column  1)  3i 

346-6 

346-H 

(Column  1)  67 

346-K 

346-\< 

(Column  1)  Ty 

346-1 

346-0 

( Column  1) 

346-)^ 

346-? 

(Column  1)  3^ 

346-H 

346-(i 

(Column  1)  77 

346-0 

346-R 

(Column  1)  Sy 

346-? 

346-S 

346-1 

346-\i 

i4i 

346-\ 

9t'o- 

346-^ 

261- 

346-k 

Yes  * Since  the  numerals 

4 and  -y  name  the  same 
rational  number,  4 + y 
and  -y  ■*-  y name  the  same 

sum. 

346-q 

346-0 

U * rL 

2 ^2 

346-0 

Yes  * Since  the  numerals 

6 and  y name  the  same 
rational  number, 

6 - y and  7 - y name  the 

same  difference. 

346-R 

346-0 

(Bottom  of  Column  1) 

3 ^3 

346-? 

(Bottom  of  Column  1)  Yes 

(Column  2)  Yes  * From 

On  your 

own 

the  definition  of  the 

347- \ 

product  of  two  rational 

347-1 

3^ 

numbers,  you  know  that 

347-3 

the  product  of  5,  or  -y, 

347-^ 

and  7 is  -y^ ^ j . You  also 

347-b 

10^ 

know  that  the  product  of 

347-0 

6^ 

1 and  any  natural  number 

347-1 

6 2 

7 

is  the  natural  number. 

347-3 

M_3 

4 

Therefore,  to  find  the 

347-0 

2 9 

3 

product  of  5 and  7,  you 

347-\0 

e 5 

1 6 

can  multiply  5 and  3 to 

347- i 1 

1 1 3 

9 

obtain  the  numerator 

547-12 

3 1 

5 

and  use  4 as  the  denomi- 

547-13 

6 3 

8 

nator  for  a fraction  that 

547-111 

2 3 

2 

indicates  the  product. 

547-15 

1 6 9 

1 0 

(Column  2)  “y  * 5-y 

547-16 

7 7 

5 

( Column  2)  7 * 27 

547-17 

8 3 
e 

(Column  2)  V * 

547-18 

t 3 1 

1 2 

(Column  2)  * 6i 

547-19 

( Column  2)  ^ * Sf 

547-20 

21 

(Column  2)  tI-  * 3tt 

547-21 

If 

(Column  2)  -73  * 8-73 

547-22 

P— 

(Column  2)  V * 4y 

547-23 

2tt 

( Column  2}  * 34-f 

547-2i[ 

2i 

(Column  2)  By  replacing 

547-25 

the  rational  number  2j 

547-26 

121- 

by  the  equal  rational 

547-27 

2_9  * qi. 

3 ^3 

number  y and  replacing 

547-28 

5_6  * 

the  rational  number  3-y 

547-29 

¥ * 9-^ 

by  the  equal  rational 

547-30 

¥ 5|- 

number  ^y  * 8y 

547-31 

¥ * 

( Column  2)  Yes  * You 

547-32 

¥ * iit 

know  that  12  x l-t  is  the 

547-33 

2j§  * q5 

7 

same  as  7 x -I-.  Using 

547-311 

JLSJ  * 'IR_5_ 
12  -1-°  1 2 

the  definition  of  the 

547-35 

¥ * 10-1- 

product  of  two  rational 

547-36 

2Jt3  * ^ 

4 0 '^4  0 

numbers,  you  know  that 

547-37 

L3-5  * iqiiA 

5 0 -*-^5  0 

u X 4-  = -2^.  You  also 

547-38 

25.  * pJJ_ 

12  <^12 

know  that  is  the  same 

Keeping 

Skilful 

rational  number  as  13y. 

547-1 

10  * J_L 

1 2 

(Column  2)  Yes  * 

547-2 

9*1- 

6 X 1 = 1 X f 

547-3 

16  =^-4 

6 Y 2 _ 1 2 

T ^ 1 - T* 

547-4 

12  * H 

T = 4. 

547-5 

21  * 4 

347-0 

42  * 4 
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347-7 

40  * If 

547-32 

5 

48 

549-D 

347-8 

70  * 

347-33 

T,  or  15 

347-9 

36  * -4- 

547-34 

f.  or  If 

347-\0 

36  * 'i 

547-35 

V®.  or  12f 

347-1  \ 

lOS  * -rb 

547-36 

W.  or  10^ 

347-\2 

132  * li 

347-\Z 

78 

Lesson 

80 

347-\^ 

275 

348-k 

(Cblumn  1)  Yes 

347-\B 

242 

348-8 

Yes 

347-\8 

0 

348-0 

You  replace  y by  f and 

347-\7 

196 

2 by  1 + |.  * You  re- 

347-\ 3 

1491 

place  z by  f + I and  z 

549-E 

Checking  up 

by  1 + f.  These  are  the 

349-5 

Test  84 

same  replacements  that 

347-\ 

(c)  2 • 3^ 

you  used  for  z and  z to 

549- G 

347-1 

(d)  2*  • 3“  • 5 

obtain  the  statements 

549-H 

347-3 

(c)  f 

expressed  by  sentences 

347-^ 

T 

A and  B. 

347-3 

T 

348-D 

* Yes 

347-3 

F 

348-5 

Yes 

549-1 

347-7 

T 

348-5 

Yes  * The  transitive 

347-8 

F 

property  of  equality 

347-9 

F 

348-k 

(Column  2)  Yes 

549-J 

347-10 

4| 

349-8 

The  transitive  property 

347-1 1 

of  equality  is:  For  each 

347-12 

replacement  of  the  vari- 

549- K 

347-13 

b 

ables,  if  z = y and 

347-111 

12. 

1 0 

y - z,  then  z = 2.  How- 

347-15 

iLL 

1 2 

ever,  y - z also  means 

549-L 

1 

347-16 

7 

z - y.  Therefore^  the  , 

347-17 

6 3 

5 

transitive  property  can 

347-18 

¥ 

be  stated  as  follows: 

549-M 

347-19 

1 3 

1 2 

For  each  replacement  of 

347-20 

42 

5 

the  variables,  if  z = y 

549-N 

347-21 

2^ 

1 2 

and  z - y , then  x - z. 

Test  85 

To  show  that  f x f = 

350-0 

347-22 

or  14 

f X f,  use  the  transitive 

559- P 

347-23 

T,  or  If 

property  and  make  replace- 

347-2^ 

, or  10 

ments  as  follows: 

559-Q 

347-25 

Ti>  or  1-4 

z = y. 

350-R 

347-26 

T,  or  4| 

1 y 2 — 2 

5 1 “ 5- 

350-3 

347-27 

z - y. 

350-J 

347-28 

T.  or  3y 

2 Y 1 _ 2 

7 ^ T - 5- 

350- k 

347-29 

¥.  or  4| 

x - z. 

350-8 

347-30 

1.  or  If 

-L  X ^ = -2-  X — 

347-31 

M or  1 

349-0 

No 

148  Responses  for  pages  347-350 

Yes  * To  show  that 
T T = T T.  use  the 
transitive  property  and 
make  replacements  as 
follows: 

X - y. 


Yes  * From  the  transitive 
property  of  equality 
No 

The  operation  of  multi- 
plication of  rational 
numbers  has  the  commuta- 
tive property. 

The  universe  for  a and 
c is  N.  The  universe 
for  b and  d is  C. 

Yes  * The  definition  of 
the  product  of  two  ra- 
tional numbers 
Yes  * The  definition  of 
the  product  of  two  ra- 
tional numbers 
Yes  * The  commutative 
property  of  multiplica- 
tion of  natural  numbers 
Yes  * The  transitive 
property  of  equality 
Yes  * The  transitive 
property  of  equality 
(Column  1)  True  statement 
(Column  1)  False  state- 
ment 

(Column  1)  True  statement 

True  statement 

False  statement 

False  statement 

Yes 

X = y. 


350-Z 

350-\i 

550-E 

350-? 

350-Qt 

350-H 


350-\ 

350-J 

350-K 

350-1 

350-H 


350-H 


350-0 


350-P 

350-q 


y - z. 

iL  :r  2 + ^ 

a a ii* 

X - z . 

2 + 2 - 2 + 2 
4 a a 

No 

Yes  * The  transitive 

property 

No 

Yes  * By  using  the  tran- 
sitive property 
No 

The  operation  of  addition 
of  rational  numbers  has 
the  commutative  property. 
True  statement 
False  statement 
True  statement 
False  statement 
The  condition  means  that, 
upon  replacement  of  the 
variables,  x - y is  the 
same  number  as  y - x.  * 

For  the  statement  ex- 
pressed by  sentence  X, 

X was  replaced  by  and 
y by  For  the  state- 

ment expressed  by  sentence 
Y,  X replaced  by  f 
and  y by  1.  For  the 
statement  expressed  by 
sentence  Z,  x was  replaced 
by  -4-  and  y by  f . 

(Column  2)  You  know  that 
is  not  a rational 
number  of  arithmetic  be- 
cause 3 is  less  than  7. 
(Column  2)  No 
(Column  2)  No  * Since  you 
know  of  at  least  one  set 
of  replacements  for  which 
you  do  not  obtain  a true 
statement  from  x - y - 
y - X,  you  know  that  sub- 
traction of  rational  num- 
bers does  not  have  the 
commutative  property. 


On  your 

own 

551-1 

1 + 2 = 2 Y 2 

6 3 3 2* 

351-2 

2 + 1 = 2 + 2 

4 4 4 4*. 

351-3 

5 j.  1 _ ( 0 _ 1 1 

8 2 4 8 • 

551-4 

1 1 _ 1 _ 3 _ 6 

20  4 5 20* 

551-5 

7 _ 7 _ 2 y 0 

10  10  5 2* 

551-6 

2 , 1 _ 1 7 _ 0 

9 4 “ 36  1 2 * 

551-7 

True  statement 

351-3 

False  statement 

351 -B 

False  statement 

551-10 

True  statement 

551-1  1 

True  statement 

CM 

1 

True  statement 

Co 

Si 

CO 

False  statement 

551-14 

False  statement 

551-15 

False  statement 

Co 

o> 

True  statement 

Co 

1 V 7 _ 7 

T^T'TT* 

7 y 1 - 7 

8 3 24* 

551-18 

1 X f = (or  If 

I X f = |.  (or  If 

) 

) 

551-19 

2x2-2  for  21 

3 6 6 * '■Or  , 8 

, or  If) 

2x2=2  fnr  21 

y X y - y.  ^or  yy 

, or  If) 

551-20 

-S_x2  = l for21 
10^9  5*  '.Oil  90 

, or  tV) 

2 X -2-  = 2 (nr  22 
9 10  5*  '■Or  90 

, or  -]%) 

551-21 

o 

o 

, or  f ) 

fs  X f = 0.  (or  ^ 

, or  f ) 

551-22 

H X y|  = -4.  (or 

tVf) 

TT  ^ It  TT*  (or 

7V2) 

551-23 

1x1=1.  (or  If, 

or  |) 

f X 2 = 1.  (or  If, 

or  |) 

551-24 

f X 2 = 0.  (or 

or  f) 

f X f = 0.  (or  j\, 

or  f) 

551-25 

4 Y 2 _ 8 

9 ^ 5 “ 4 5* 

2 V + - 8 

5 9 4 5* 

551-26 

2x2=  (or  2| 

) 

I X 2 = 2_'.  (or  2| 

) 

551-27 

I X 1,  . 0.  (or  ^ 
-It  X 2 = 0.  (or  ^ 

) 

) 

551-28 

(or  'k.  or  li) 

7 Y 1 5 _ 15 

7 8 8 * 

(or  'fl,  or  If) 

551-29 

T " 1T  = T*  (or  H 

, or  If) 

Vt  - i = i*  (or  H 

, or  If) 

351-ZO  I + I = U*  (or 

T T “ To*  (or  Ito  ) 
35l-3\  y + I = 2. 

(or  or  y,  or  j) 

- + 2=9 

5 3 ‘^* 

(or  ■f2>  or  y,  or  -f) 
351-32  tt  + I = It* 

2 I I _ 2 3 

3 10  3 0 * 

351-33  I + I = 2.  (or  or  f) 

f + T = 2.  (or  or  -f) 

551-34  i + TT  = V* 

(or  22,  or  4-,  or  if) 

+ 2 = U. 

(or  or  4-,  or  if) 

551-35  ‘f  + = V* 

(or  or  fl,  or  Sf) 

2 I I 0 _ 2 6 

(or  or  f|.  or  5y) 

551-36  f + i = f (or  or 

T + f - T*  (or  or 

551-37  ^ + I = -4.  (or  1-^) 

-t  + 2 = 12  for  1-2-) 

2 5 10*  '-OI_L|o; 

551-38  + f = ‘i. 

(or  22,  or  3y) 

1 + '-i  = '-? 

(or  22,  or  3f) 

551-39  f + = 1* 

(or  Iff,  or  ji,  or  if) 

5 I 8 _ 7 

(or  Ilf,  or  If.  or  if) 
551-40  T + TT  = 7T*  (or  Iff) 
ff  + I = (or  Iff) 
Keeping  Skilful 

If  you  make  a sketch,  it 
should  be  similar  to  the  one 
below. 


551-1  Infinitely  many.  Points 
A and  C are  in  the  same 
line.  A given  line  is 
included  in  infinitely 
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351-1 


351-3 
351-^ 
351-S 
55i-6 
351-7 
351 -B 

351-3 


351-\Q 


351- W 
551-12 
551-13 
55i-l‘t 


55i-l5 


many  planes.  * Infinitely 
many.  Points  B and  E are 
in  the  same  line.  * One. 
Points  B,  C,  and  D are 
noncollinear  points. 

There  is  exactly  one 
plane  that  contains  three 
noncollinear  points. 

Six.  The  segments  that 
are  determined  by  points 
A,  B,  C,  D,  and  E and 
that  contain  point  B are 
AB,  BD,  BC,  BE,  AC,  and 
DE. 

AR  < aC. 

AR  > AC. 

AR  = AC. 

AACD 

ZAEC 

The  set  that  contains 
only  point  B 
ZABD  and  ZDBC, 

ZDBC  and  ZCBE, 

ZCBE  and  ZEBA, 

ZEBA  and  ZABD 

The  sides  are  AD,  DC,  CR, 

and  EA.  The  angles  are 

ZADC,  ZDCE,  ZCEA,  and 

ZEAD. 

aecd 

AEBC 

Segments  BC,  CD,  and  DB 
Eight  * AABD,  AABE,  AACD, 
AACE,  ABCD,  ABCE,  AADE, 
and  ACDE 

Ten.  See  the  sketch  below. 


linear.  The  triangles 
determined  by  these 
five  points  are 
AFGH,  AFGI,  AFGJ,  AFHI, 
AFHJ,  AFIJ,  AGHI,  AGHJ, 
AGIJ,  and  AHIJ. 


Points  F,  G,  H,  I,  and  J 
are  any  five  points,  no 
three  of  which  are  col- 


Lesson 

352-k 

352-3 

352-C 

352-D 

352-E 

352-? 

352-3 

352-3 

555-1 


555-J 


555- K 
352-1 
555-M 

352- 3 

353- k 
353-3 
353-C 
353-3 
555-E 
353-? 
353-3 
353-3 
555-1 


555-J 

555-K 

555-L 

555-M 


Yes 


3/5 
4 Vs 


I). 


T and 
* Yes 

I and  i * A 

A * Yes 
Yes  * No 
_!_  * _i_ 

10  50 

-i_  * -1- 

10  5 0 

Yes  * No 

/3  . 5 Ni  _ 1^ 

/3  ~ 16' 

>i\  - 90 
3 / “ 16* 

. 5. 'll  = 3/5. 

V^  8/3  <♦  Ve 

No 

The  operation  of  multi- 
plication of  rational 
numbers  has  the  associ- 
ative property. 

True  statement 
False  statement 
True  statement 
True  statement 
•|  and  j * Yes 
* Yes  * Yes 
T and  i * i 
H * Yes 
Yes  * No 

TT  * -w.  or  T.  or  ly 
y,  or  1 * I,  or  ly 
Yes  * No 

(t  + i)  + i = It- 
i + (i  + i)  = If 
(I  + t)  + I = t + 

* No 

True  statement 
False  statement 
True  statement 
The  condition  requires 
that,  upon  replacement 
of  the  variables,  the 


ik  + I). 


difference  of  {x  - y)  and 
z is  the  same  number  as 
the  difference  of  x and 
(y  - z).  * Rg, 

555-H  X was  replaced  by  Y, 
y by  i,  and  2 by  * 

No 

555-0  If  a condition  is  a prop- 
erty, then  you  must  ob- 
tain a true  statement 
for  each  replacement  of 
the  variables.  You  know 
of  one  set  of  replace- 
ments for  which  you  do 
not  obtain  a true  state- 
ment. Therefore,  you 
know  that  subtraction  of 
rational  numbers  does 
not  have  the  associative 
property. 

354-k  Yes  * 3y  means  3 + y and 
2y  means  2 + f 

554-B  Yes  * Associative  prop- 
erty of  addition 
354-Z  Yes  * Commutative  prop- 
erty of  addition 
354-3  Yes  * Associative  prop- 
erty of  addition 
354-E  Yes.  You  know  this  be- 
cause of  the  transitive 
property  of  equality  and 
the  true  statements  ex- 
pressed in  D6.  * Yes. 

3 + 2 is  the  same  as  5, 
and  y + y is  the  same 
as  f 5 + y is  the  sarae 
as  5f  * Yes.  You  know 
this  because  of  the 
transitive  property  and 
the  true  statements 
3^  + 2i  = (3  + 2)  + 

(i  + i)  and  (3  + 2)  + 
f = 5f. 

554-F  i * 1 * Yes 

354-3  Yes  * Yes  * Yes 

554-H  Yes  * Yes 


150  Responses  for  pages  351-354 


354-\  iV  " tV  is  not  a rational 
number  of  arithmetic  but 
■fl  - is.  * fes 

354- ^  H * 2 * Yes 

On  your  own 

355- \  True  statement  * Commuta- 

tive property  of  addition 
True  statement  * Associ- 
ative property  of  multi- 
plication 
False  statement 
True  statement  * Commuta- 
tive property  of  multi- 
plication 

The  second  and  third  sen- 
tences express  false 
statements. 

True  statement  * Transi- 
tive property  of  equality 
False  statement 
True  statement  * Associ- 
ative property  of  multi- 
plication 
False  statement 
True  statement  * Commuta- 
tive property  of  multi- 
plication 

True  statement  * Associ- 
ative property  of  addi- 
tion 

False  statement 
False  statement 
True  statement  * Commuta- 
tive property  of  addition 
For  the  responses  to  most  of 
the  remaining  exercises  that  in- 
volve rational  numbers,  we  will 
give  only  the  numeral  for  a basic 
fraction  or  a mixed  numeral. 

Again  remember  that  the  fraction 
you  name  must  be  equivalent  to 
the  basic  fraction  named  in  this 
response  book.  Be  sure  to  follow 
any  specific  instructions  given 
by  your  teacher. 


355-2 


355-3 

555-4 


555-5 


555-6 

555-7 

555-8 


555-9 

555-10 


555-1  I 


555-12 
555- 1 3 
555-14 


555- 1 5 

555-16 

555-17 

555- 1 8 

555- 1 9 

555-20 

555-2! 

555-22 

555-23 

555  24 

555-25 

555-26 

555-27 

555-28 

555-29 

555-30 

555-31 

555-32 

555-33 

555-34 

555-35 

555-36 

555-37 


(f 

X f)  : 

xf 

and 

555-E 

Yes 

f 

(I  X 

f) 

* _L_ 

1 6 0 

555-F 

Yes 

* Yes  * Yes 

(iv 

X 't°: 

) X 

y and 

555-G 

Yes 

* Yes 

9 

1 0 

X {'i 

X -! 

L)  * 1 

J ' 3 

555-H 

From 

the  true  statements 

(f 

X y)  : 

X i 

and 

expressed  by  sentences  E 

I ^ 

(f  X 

f) 

* ^ 

20 

and 

F and  the  transitive 

(f 

X i)  : 

X 1 

and 

property  of  equality 

f ^ 

(f  X 

I) 

* 0 

555-1 

Yes 

* Yes 

X V 

) X 

T?  and 

555-J 

For 

sentence  H: 

TT 

X (V 

X ■ 

-L)  * JL 

16^  32 

f(f 

- f)  = f(f). 

X f)  : 

X i 

and 

f(f) 

= 1 * 

5* 

i X 

(f  X 

f) 

* 1 

3 

f(f) 

+ 1(1)  = -L.  + JL. 

^3^5'  1515* 

(tV 

X f) 

X 1 

r and 

. _5L  - 1 * 

1 5 5* 

TT 

X (i  : 

X f; 

1 * 0 

True 

1 statement. 

(f 

X i)  : 

X f 

and 

For 

sentence  I: 

f X 

(f  X 

f) 

* -8_ 

1 S 

Kf 

-i)  = Kf). 

(f 

+ f)  ■ 

and 

Kf) 

= 11  * 

S4* 

i - 

(f  - 

1) 

* 3i 

Kf) 

+ f(f ) = 1 + A- 

(I 

+ f)  • 

^ i 

and 

1 - 

-1.  = 11  » 

S4  SI* 

1 ^ 

(f  - 

f) 

* ill 

3-40 

True 

‘ statement. 

(f 

- I)  ■ 

and 

For 

sentence  J: 

f - 

(I 

f) 

* 2i 

1(1 

^ f)  = Kf). 

I 3 

^ . I 3 

6 

(f  + TT  and 

I Mi  - -V)  * It 
20 


+ it)  + T and 


20  ' 

18  * 2i 
33-^  * Qrk 
23i  * 16i 
pan.  * IL 

54i  * 18i 

* 3A 

14|  * li 
112i  * 89i 
32i  * 2i 


tV  - I)  * If 
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555-A  The  product  of  y and 
(f  + i)  * The  sum  of 
i(|)  and  y(i) 

555-B  Yes  * Yes 
555-C  ii  * Yes 
555-D  Yes  * Transitive  prop- 
erty of  equality 


i(f) 

i(f) 


= 1^-  * 

Kt)  = IT 


555- K 


True  statement. 

For  sentence  K: 

Kf  + f)  f(T)- 

f (f)  = I-  * 

3(1)  + 1(1)  =1+1 

H'  S ' I*'  3 ^ 8 4* 

1 + 1=3  * 

e 4 3 • 

True  statement. 

For  the  statement  ex- 
pressed by  sentence  L, 

X was  replaced  by  y 
by  y,  and  z by  -f.  For 
the  statement  expressed 
by  sentence  M,  z was  re- 
placed by  y,  y by  -i^>and 

2 by  I-.  For  the  state- 
ment expressed  by  sen- 
tence N,  X was  replaced 
by  y,  y by  -ijand  z by 

* Because  of  the  distri- 
butive property  of  multi- 
plication over  addition 
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of  rational  numbers 
356-\.  (y  + 2 )x  - yx  + zx.  * R 

a 

356-U  For  the  statement  ex- 
pressed by  sentence  0,  x 
was  replaced  by  y by 
j,  and  z by  1-.  For  the 
statement  expressed  by 
sentence  P,  x was  replaced 
by  y by  '-f,  and  z by 
For  the  statement  ex- 
pressed by  sentence  Q,  x 
was  replaced  by  I,  y by 
y,  and  z by  -I-, 

55d-N  Yes 

356- 0  For  each  replacement  of 

the  variables: 

(y  + z)x  = x(y  + z). 
Commutative  property  of 
multiplication. 
x(y  + z)  = xy  + xz. 
Distributive  property  of 
multiplication  over  addi- 
tion. 

(y  + z )x  - xy  + xz. 
Transitive  property  of 
equality. 

xy  + xz  = yx  + zx. 
Commutative  property  of 
multiplication. 

(y  + z )x  = yx  + zx. 
Transitive  property  of 
equality 

557-P  P600  ♦ Yes  * Yes 

557-Q  Yes  * 104^  means  104  + 
557-R  Yes  * The  distributive 
property 

357- %  Yes 

357-1  4(2i)  = 4(2  + ^). 

4(2  + i)  = 4(2)  + 4(i). 

4(2)  + 4(i)  = 8 + 1^. 

8 + lb  = gl 

357-0  (80b)  6 = (80  + b)6. 

(80  + b)5  = (80)6  + (b)6. 
(80)6  + (b)6  = 480  + 3. 

480  + 3 = 483. 


557-V  (144)35  = (14  + 4)35. 

(14  + f)35  = 

(14)35  + (4)35. 

(14)35  + (4)35  = 490  + 10. 
490  + 10  = 500. 

J57-W  47(llb)  = 47(11  + b). 

47(11  + b)  = 

47(11)  + 47(b). 

47(11)  + 47(b)  = 517  + 5|. 
517  + 54  = 5224. 

357-k  X + (yz)  = (x  + y)(x  + z). 

357-0  X was  replaced  by  b^  y 
by  4,  and  z by  4. 

357-0  No  * b + (|  . 1)  is  the 

same  as  1.  (i  + V)(t  + i) 
is  the  same  as  Ijb. 

357- 0  No.  A condition  is  a 

property  only  when  a 
true  statement  is  ob- 
tained from  the  condi- 
tion for  each  replace- 
ment of  the  variables. 

* No 

358- 1.  (Column  1)  x(y  - z)  = 

xy  - xz.  * Ra_ 

358-1  (Column  1)  x was  replaced 
by  4,  y by  4,  and  z by 
7.  * X was  replaced 

by  j,  y by  b^  and  z by 

5_ 

2* 

358-0  Yes  * No.  b _ is  not 
a rational  number  of 
arithmetic. 

358-H  If  the  replacement  for 
y is  greater  than  or 
equal  to  the  replacement 
for  z,  then  x (y  - z)  = 
xy  - xz  and  multipli- 
cation distributes  over 
subtraction  in  the  set 
of  rational  numbers. 

J5S-A  Ra 

358-0  Addition  and  multipli- 
cation * Yes 

358-0  Addition  * Multipli- 
cation 


358-0  Addition  * Multiplica- 
tion 

358-E  (Column  2)  Distributive 
property,  or  x(y  + z)  = 
xy  + xz. 

358- 1  (Column  2)  Yes.  The  set 

of  rational  numbers  forms 
a number  system  because 
it  behaves  like  the 
natural-number  system 
with  respect  to  two  op- 
erations (addition  and 
multiplication)  aind  their 
properties. 

359- 0  The  set  of  rational  num- 

bers that  are  indicated 
by  basic  fractions  having 
a numerator  of  1. 

359-0  Yes  * Two  examples  are: 

7x4=4,  b is  a member 
of  set  M.  i 4 = 77* 

75  is  a member  of  set  M. 

559-1  No  * Two  examples  are: 

-t  + 1 - A I . J.  _ 12 

2+3  6 ana  7 + 7 - 77. 

■§•  and  44  cannot  be  in- 
dicated by  basic  frac- 
tions having  numerators 
of  1. 

559- J No.  From  your  answer 

to  exercise  I,  you  knov; 
that  set  M is  not  closed 
under  addition.  There- 
fore, set  M does  not 
form  a number  system 
because  it  does  not  be- 
have like  the  natural- 
number  system  with  re- 
spect to  two  operations 
(addition  and  multipli- 
cation) and  their  prop- 
erties. 

On  your  own 

559-1  True  statement  * Commu- 
tative property  of 
multiplication 

559-2  False  statement 
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359~Z  You  cannot  decide  if  the 
sentence  expresses  a true 
statement  because  y - y 
is  not  a rational  number 
of  arithmetic. 

•759-4  True  statement  * Commuta- 
tive property  of  addition 
759-5  True  statement  * Associ- 
ative property  of  addition 
759-6  True  statement  * Distri- 
butive property 

759-7  True  statement  * Distri- 
butive property 

759-8  True  statement  * Distri- 
butive property 
759-9  False  statement 
759-10  f 
759- 1 I tt 
759-12  ^ 

759-13  y 
759-14  I 
759-15  Y 
759-16  I 
759-17  IT 

759-18  13(2{)  = 13(2  + {). 

13(2  + y)  = 13(2)  + 13(|). 
13(2)  + 13(|)  = 26  + ej. 

26  + 6i-  = 32-L. 

759-19  ( 28^)5  = (28  + ■^)5. 

(28  + i)5  = (28)5  + (i)5. 
(28)5  + (i)5  = 140  + 1|. 
140  + ly  = 141|. 

759-20  16(41|)  = 16(41  + |-). 

16(41  + 1)  = 

16(41)  + 16(|-). 

16(41)  + 16(1)  = 656  + 14. 
656  + 14  = 670. 

759-21  (3^)4  = (3  + i)4. 

(3  + i)4  = (3)4  + (i)4. 
(3)4  + (■^)4  = 12  + 1. 

12  + 1 = 13. 

759-22  (20i)7  = (20  + i)7. 

(20  + ^)7  = (20)7  + (i)7. 
(20)7  + (i)7  = 140  + If. 
140  + If-  = 14lf. 


759-23  2(6t)  = 2(6  + f). 

2(6  + f)  = 2(6)  + 2(1). 
2(6)  + 2(i)  = 12  + If 

12  + ly  = 13i. 

759-24  32(5f  = 32(5  + i). 

32(5  + -b)  = 32(5)  + 32(f . 
32(5)  + 32(1)  = 160  + 8. 
160  + 8 = 168. 

759-25  (7|)54  = (7  + |)54. 

(7  + 1)54  = (7)54  + (|)54. 
7(54)  + (|)54  = 378  + 36. 
378  + 36  = 414. 

759-26  15(12|)  = 15(12  + |). 

15(12  + I)  = 

15(12)  + 15(1-). 

15(12)  + 15(|)  = 180  + 10. 
180  + 10  = 190. 

One  example  is  given  for  each 
of  exercises  27  through  35. 

759-27  TT  + TT  " 

Id)  + Id)  - Id  + 1). 

Id  + 1)  = idi). 

759-28  + -d  = Id)  + Id). 

+ 2.(1.)  = 1(1  + L) 

1(1  + 1)  = 1(11) 
sW  7 ' 3'-2e/* 

759-29  T + dr  = t(t)  + Id)* 

Id)  Id)  = Id  ^ f)- 
Id  + f)  = Kt). 

759-30  + -n-  = Id)  + Id)- 

Id)  ^ Id)  = Id  D- 
Id  I)  = Kd). 

759-3I  V + = Id)  + Id). 

Id)  ^ Id)  = Id  - 1), 

id^  I)  = Id). 

759-32  -if  + H = Id)  + Id). 

Id)  - Id)  = Id  d)- 
Id  d)  = idi). 

759-33  'i  + = 'Id)  + 'l(l). 

|(|)  + 'KD  = 'Id  + I). 

■Ki  + 1)  = 'Id). 

759-34  -if  + -iV  = Id)  + Id). 

Id)  ^ Id)  = Id  + 1). 
Id^  I)  =i('sd. 

759-35  11  + 11=  'fd)  + Vdl). 

'fd)  + 'f  d)  = 'Id  + 1). 

L2(±  + 1)  = '-2  (±5) 
eW  ?/  8'‘2e/* 


Keepi ng 

Skilful 

759-1 

d 

759-2 

X 

359-3 

4| 

759-4 

5 

e 

759-5 

i| 

359-6 

17| 

359-7 

4| 

759-8 

1-d 

759-9 

d 

759-10 

20 

5 1 

759-1  i 

dd 

759-12 

49| 

759- 1 3 

8d- 

759-14 

3-d 

759-15 

8| 

759-16 

2| 

759-17 

IT 

759-18 

14if 

Lesson 

83 

360-h 

Yes  * I * 1 * Yes  * The 
numeral  y names  the  same 
rational  number  as  the 

numeral  0. 

360-6 

Yes  * 1 * 2y  * 8 

360-6 

The  universe  for  c is  N. 

The  universe  for  6 and 

d is  C.  * Yes 

360-6 

Yes  * The  sum  property 
of  rational  numbers 

360-6 

0 * The  natural  number 

* Yes 

777- F For  each  replacement  of 

the  variables: 

0.  + .^  = 0 ‘ d + be  ^ 
b d bd 

The  sum  property  of  addi- 
tion of  rational  numbers. 
0 ' d + be  - 0 + 6c , 
bd  bd 

The  zero  property  of  mul- 
tiplication of  natural 
numbers. 

_0  + _c  _ 0 + be ^ 
b d bd 
Transitive  property  of 

equality. 
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360-^ 

360-H 


361-\ 


361-d 

361 -K 

361-1 


0 + be  _ 
bcL  bd 

Identity-element  property 
of  addition  of  natural 
numbers. 

0 j.  c - fcc 
b d bd' 

Transitive  property  of 
equality 

The  reduction  property  of 
rational  numbers 
For  each  replacement  of 
the  variables,  you  obtain 
a true  statement  from 

.0  + ^ and  ^ 

b d bd  bd  d 

Therefore,  for  each  re- 

placement of  the  vari- 
ables, ^ + £ = £ because 
b d d 

of  the  transitive  prop- 
erty of  equality. 

For  the  statement  ex- 
pressed by  sentence  H,  x 
was  replaced  by  y.  For 
the  statement  expressed 
by  sentence  I,  x was  re- 
placed by  •£.  For  the 
statement  expressed  by 
sentence  J,  x was  replaced 
by  8y.  * Yes  * The 

identity-element  property 
of  addition  of  rational 
numbers 

Zero  is  the  only  number 
that  can  be  added  to  a 
given  rational  number  to 
obtain  the  given  rational 
number. 

X + 0 = X.  * Yes  * 

0 + X = X is  the  identity- 
element  property  of  addi- 
tion. Since  0 + x is  the 
same  asx+0,  x+0=x 
is  a property  of  addition. 
X - X = 0 is  a property 
because  x - x = 0 also 
means  x = x + 0. 

X - 0 = X is  a property 


361-k 
361 -B 


361 -C 

361-0 

361-E 

361-E 


361 - Q 

362- H 


362-\ 


362-J 


because  x - 0 - x also 
means  x = 0 + x. 

0 - X = X is  not  a prop- 
erty. 

Yes  * Yes  * Yes 
To  obtain  each  of  the 
products  -j%,  3j,  and  6, 
you  use  the  definition 
of  the  product  of  two 
rational  numbers.  * Yes 
The  definition  of  the 
product  of  two  rational 
numbers 

Yes  * Yes  * The  identity- 
element  property  of 
multiplication 
Yes 

For  each  replacement  of 
the  variables,  -t  x £ = 


and 


d 


■ " d ■ " d 
Therefore,  for  each  re- 
placement of  the  vari- 
ables, -f  X £.  = £ because 
d d 

of  the  transitive  prop- 
erty of  equality 
Yes  * Yes  * Yes  * Yes  * 

Yes 

For  the  statement  ex- 
pressed by  sentence  T,  x 
was  replaced  by  !•.  For 
the  statement  expressed 
by  sentence  U,  x was  re- 
placed by  For  the 
statement  expressed  by 
sentence  V,  x was  re- 
placed by  1.  * Yes  * 

The  identity-element 
property  of  multiplication 
of  rational  numbers 
Yes  *■  Yes  * Each  of  the 
numerals  and  -f-  names 
the  same  rational  number 
as  the  numeral  1. 

X • 1 = X.  * Yes  * 

1 • x'  = X is  the  identity- 
element  property  of  mul- 


tiplication. Since 
1 • X is  the  same  as 
X • 1,  X • 1 = X is  a 
property  of  multiplica- 
tion. 

362-K  Yes  * 0 

362-L  Yes  * For  each  replace- 

ment of  the  variables: 

-Q.  . £ = 0 • c 

b d bd  ' 

The  definition  of  prod- 
uct of  two  rational  num- 
bers. 

0 • c = 
bd  bd 

The  Zero  property  of  mul- 
tiplication of  natural 
numbers. 

£ . £.  = Q_ 
f>'  d bd' 

The  transitive  property 
of  equality 

362-^  Yes  * Regardless  of  the 

replacements,  if  the 

universe  for  b and  d is 

C,  Q-  is  the  same  as  the 
bd 

rational  number  0. 

362-H  Yes  * 0 • X = 0 is  the 
zero  property  of  multi- 
plication of  rational 
numbers.  Since  0 • x is 
the  same  as  x • 0, 

X • 0 = 0 is  a property 
of  multiplication. 


On  your 

own 

362-\ 

Produces  a false  state- 
ment except  when  x is 
replaced  by  0 

362-2 

Produces  a true  statement 

362-3 

Produces  a false  state- 
ment except  when  x is 
replaced  by  0 

362-11 

Produces  a true  statement 

362-5 

Produces  a false  state- 
ment 

362-6 

Produces  a false  state- 
ment except  when  x is 
replaced  by  0 
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362-7 

Produces  a false  state- 
ment except  when  x is 
replaced  by  0 

362-B 

Produces  a false  state- 
ment except  when  x is 
replaced  by  0 

362-9 

Produces  a true  statement 

362-10 

Produces  a false  state- 
ment except  when  x is 
replaced  by  0 

362- 1 1 

Produces  a true  statement 

362-12 

Produces  a true  statement 

362-13 

Produces  a true  statement 

362- 

Produces  a false  state- 

ment 

362- 1 5 

True  statement 

362- \0 

False  statement 

362-\7 

True  statement 

362- \B 

True  statement 

362- \9 

False  statement 

362-20 

True  statement 

362-2 1 

True  statement 

362-22 

True  statement 

362-23 

False  statement 

362-2^ 

False  statement 

362-2B 

False  statement 

362-20 

True  statement 

362-27 

True  statement 

362-28 

True  statement 

362-29 

True  statem.ent 

362-30 

True  statement 

Lesson 

84 

363 -k 

Yes  * From  the  definition 
of  the  product  of  two  ra- 
tional numbers  and  the 
reduction  property  of 
rational  numbers 

363-8 

Yes  * Yes 

363-0 

The  product  of  y and  77 
is  1.  * 7^ 

363-0 

Yes  * The  product  of  “y 
and  tjV  is  1.  * Yes 

363-E 

Yes  * Yes  * Since  the 
product  of  7^  and  'f  is 

1,  each  of  the  numbers 

cind  j is  the  recip- 
rocal of  the  other. 

363-?  Yes  * Yes 
363-(3  12  * Yes  * 5 

363-H  I 
363-\  -rio 
363-J  -fi 
363-K  ^ 

363-1  I- 

363-\\  Yes.  2\  names  the  same 
rational  number  as  y. 

The  product  of  y and  y 
is  the  same  as  fy,  or  1. 

* Yes.  The  product  of 

y and  y is  1.  * Yes.  2j 

is  the  same  as  y. 

Yes.  The  numeral  5 names 
the  same  rational  number 
as  the  numeral  -f.  The 
product  of  f and  y is  1, 

* Yes.  Since  5 and  y are 
reciprocals,  each  of  the 
numbers  5 and  y is  the 
reciprocal  of  the  other. 

* Yes  * Yes.  yy  is  the 
same  as  y. 

363-0  0 * Because  of  the  zero 

property  of  multiplication 
of  rational  numbers 

363- P  No.  Since  the  product 

of  0 and  any  rational 
number  is  0,  the  rational 
number  0 does  not  have  a 
reciprocal.  * No.  Since 
0 does  not  have  a recip- 
rocal, 0 is  not  the  re- 
ciprocal of  any  number. 

364- l<  B.  • ^ = 1.  * Yes 

b a 

364-B  For  the  statement  ex- 
pressed by  sentence  H,  a 
was  replaced  by  11  and  6 
by  12.  For  the  statement 
expressed  by  sentence  I, 
a was  replaced  by  5 and 
b by  20.  * Yes 

364-C  T * If  * or  i 


364-D  Yes.  Because  of  the  def- 
inition of  the  product 
of  two  rational  numbers 
* Yes.  Because  of  the 
reduction  property  of 
rational  numbers  * Yes. 
Because  of  the  transitive 
property  of  equality 

364-E 

a b 

364-?  Yes  * or  y * y,  or 

5. 

3 

364-0  Yes  * The  well-defined 
property  of  multiplica- 
tion of  rational  numbers 
Yes  * Yes.  y is  the  same 
rational  number  as  -j^. 

The  product  of  j-  and  y 
is  1.  * Yes.  Since  y 

and  y are  reciprocals, 
each  of  the  numbers  y 
and  y is  a reciprocal 
of  the  other. 

364-]  Yes  * Because  of  the 

well-defined  property  of 
multiplication  of  ration- 
al  numbers 

364-^i  Yes  * Yes.  The  product 
of  and  y is  1. 

364-K  I,  '-I,  'f.  and  * One. 

Equivalent  fractions  in- 
dicate the  same  rational 
number. 

364-1  I * Because  I x I = I* 

On  your  own 

364-1  7 and  y are  reciprocals 

of  each  other  because 

L X 1 = 1 

364-2  -y  and  12  are  reciprocals 
of  each  other  because 
tV  X 12  = 1. 

364-3  ^ and  Oy  are  not  recip- 

rocals of  each  other 
because  the  product  of 
and  9y  is  not  1. 

364-^’  77  and  ^ are  not  recip- 

rocals of  each  other  be- 
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cause  the  product  of 

365-30 

Q-i  * 10 

0 1 0 8 3 

365-32 

and  ^ is  not  1. 

36 5-3 \ 

Al±  * 2_L 

^2  1 9 1* 

365-33 

5 

8 

364-S 

5^  and  5y  are  not  recip- 

365-32 

1 * 9l 

7 3 

14-b 

rocals  of  each  other  be- 

365-33 

inl  * -!*- 

14  4 3 

365-35 

cause  the  product  of 

36 5 -3^ 

_S_  ll 

1 5 -*-8 

365-38 

4| 

and  5y  is  not  1. 

365-35 

fa  * ^ 

--T  4 5 

365-31 

4^ 

364-e 

63-  and  are  reciprocals 

365-38 

1_L  * UL 

-*-2  7 2 8 

365-38 

4tt 

of  each  other  because 

365-31 

IT  * 2^3 

365-39 

Sit 

6i  X = 1. 

365-38 

yk  * 83i 

365-W 

7t^ 

364-1 

-ff  and  yj  are  not  recip- 

365-39 

-2.  * ol 

17  °2 

365-1^1 

78-^ 

rocals  of  each  other  be- 

365-W 

4JL  * 11 

^11  5 2 

365-^2 

18|4 

cause  the  product  of  yy 

.?d5-4l 

71  * ^ 

'2  15 

365-H3 

18|| 

and  yy  is  not  1. 

365-^2 

1*1 

365-l^^^ 

364-8 

y and  y are  not  recip- 

365-^3 

87  * aV 

rocals  of  each  other  be- 

Keeping 

Skilful 

Lesson 

85 

cause  the  product  of  y 

365-  1 

62 

365-k 

3 * fes 

and  y is  not  1. 

365-2 

4258 

365-8 

Yes  * { } 

364-9 

is  the  reciprocal  of 

365-3 

31,696 

365-0 

No  * If  the  set  of  nat- 

itself because  y x |-  = 1. 

365-^ 

88,2^7 

ural  numbers  is  closed 

364-10 

yy  and  y are  reciprocals 

365-5 

4999 

under  division,  then  any 

of  each  other  because 

365-8 

118,052 

two  natural  numbers  have 

11  X -5-  = 1 

10^6 

365-1 

134,460 

a quotient  that  is  a 

364- 1 1 

y and  y are  not  recipro- 

365-8 

51, 158 

natural  number.  You  know 

cals  of  each  other  because 

365-9 

47,  remainder  25 

that  when  you  divide  the 

the  product  of  y and  y 

365-10 

94,  remainder  0 

natural  number  80  by  the 

is  not  1. 

365- 1 1 

403,  remainder  0 

natural  number  17,  you  do 

364-\2 

•jy  and  ly  are  reciprocals 

365-12 

316,  remainder  61 

not  get  a natural  number. 

of  each  other  because 

365-13 

49,  remainder  10 

365-0 

3 

4 

X = 1 

,0  X ±g  X. 

365-111 

81,  remainder  0 

365-1 

Yes 

364- \3 

3 

365- 1 5 

362,  remainder  110 

366-? 

4 

3 

364-\^ 

a 

7 

365-16 

603,  remainder  0 

366-0 

Yes  * The  associative 

364-1 S 

2 

1 s 

365-11 

{91} 

property 

364- 1 6 

1 

2 1 

365-18 

{120} 

366-8 

Yes  * 1 * Yes 

364 -\1 

•JLU  or  pli-L 

652>  ^6  52 

365- 1 9 

{336} 

366-\ 

Yes  * Because  of  the 

364-\8 

3 

1 ^ 

365-20 

{4150} 

identity-element  prop- 

364-\9 

TTT 

365-2 1 

{46} 

erty  of  multiplication 

364-ZQ 

9 

e 4 

365-22 

{93} 

of  rational  numbers 

364-2\ 

^ or  P-^ 

365-23 

{1,  2,  3,  431} 

366-^ 

Yes  * The  transitive 

364-22 

100 

365-2ii 

{6} 

property  of  equality 

364-23 

J,  or  2 

365-25 

{438  , 439  , 440,  ...} 

366-Y, 

Yes  * y = y • y has  the 

364-2^ 

8 

2 5 

365-28 

{9} 

same  solution  set  as 

364-25 

50  0 0 

365-21 

i y = y because 

364-28 

2 

2 1 

365-28 

y y = y also  means 

364-21 

9 

365-29 

1 

3 

y = y • 1* 

365-28 

1_3_  10 

-*-10  13 

365-30 

-S_ 

1 2 

367-1 

No  * Since  0 does  not 

365-29 

111.  * -7-2 

-*-7  2 10  1 

365-3 1 

1 8 

3 5 

have  a reciprocal,  there 
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is  no  quotient  of  a ra- 
tional number  and  0. 
367-U  T ^ i = X. 

I = X • 

I ^ = (x  • in. 

i ^^T  = x(i  • ^). 

T ^ T = X • 1. 

I ^ ^=x. 

Since  the  conditions  ex- 
pressed above  have  the 
same  solution  set, 

5.  i ± - 1 y 8. 

6 • 8 ” 6 I* 

367-H  -2-  = y. 

b d 


Therefore, 

_a  ^ c_  - a_  ^ d 
b d b c’ 


367-Q  Yes  * 2 x 1.,  or  2| 

367-?  1 * Yes  * I X ^ 

367-q  6|- 

367-?  5 

367-Z  0 

367-1  8i 
367-\i  1 

567-V  tV 
367-^  1 

367-X  li 
367-1  2 

367-k  The  quotient  of  any  two 

non-zero  rational  numbers 
is  always  a rational  num- 
ber. 

367-B  You  know  that  the  quotient 
of  any  two  non-zero  ra- 
tional numbers  is  the  same 
as  the  product  of  the 
dividend  and  the  recipro- 
cal of  the  divisor.  Since 
multiplication  of  rational 


numbers  is  closed,  so  is 
division  of  non-zero  ra- 
tional numbers. 

367-C  Yes 

367-D  Yes  * Yes  * Yes  * Both 
I -b  and  -jV  IT  are 
the  same  as  y. 

367-E  Yes 
367-?  * Yes 

367-Q  The  quotient  of  two  ra- 
tional numbers  remains 
the  same  when  either  the 
dividend  or  the  divisor, 
or  both,  are  replaced  by 
equal  rational  numbers. 
367-W  For  each  replacement  of 
the  variables: 


The  quotient  property 
of  rational  numbers. 

-S.  X q = £, 
b b 

The  identity-element  prop- 
erty of  multiplication 
of  rational  numbers. 

^ i 1 _ a 

b b 

The  transitive  property 
of  equality  * The  quo- 
tient of  any  given  ra- 
tional number  and  1 is 
the  given  rational  number. 

367- \  For  each  replacement  of 

the  variables: 

0 - ^ = 0 X 

b a 

The  quotient  property  of 
rational  numbers. 

0 X i = 0. 

a 

The  zero  property  of  mul- 
tiplication of  rational 
numbers, 

0-4  = 0. 

b 

The  transitive  property 
of  equality 

368- J  (Column  1)  Division  of 

rational  numbers  does 
not  have  the  commutative 


property.  The  number 
that  satisfies 
I-  -f  y = X is  2|.  The 
number  that  satisfies 
T " ¥ = y is  There- 
fore, y - y is  not  the 
same  as  y - y. 

368-X  (Column  1)  Division  of 
rational  numbers  does 
not  have  the  associative 
property.  The  number 
that  satisfies 
(4  ^ -I)  ^ i = >«  is  9i 
The  number  that  satis- 
fies 4 (y  ^ t)  = « is 
■^y.  Therefore, 

(y  y)  ^ y is  not  the 
salrae  as  i ^ (y  y)- 

368-k  Yes  * Yes 

368-B  For  each  replacement  of 

the  variables: 
a . 6 _ a y 1 
1 ■ 1 " 1 b' 

The  quotient  property  of 
rational  numbers. 

X 1 = a • 1 . 

1 T 1*6 

The  definition  of  the 
product  of  two  rational 
numbers, 

£ 4 ^ = a • 1 

1 1 1 * 6 * 

The  transitive  property 
of  equality. 

-«-•  1 = £ 

1*6  b 

The  identity-element 
property  of  m.ultiplica- 
tion  of  natural  numbers, 
£ A = a 

1 ' 1 ~ T 

The  transitive  property 
of  equality 

368-C  Yes 

368-d  17  is  the  same  rational 

number  as  y,  and  3 is 
the  same  rational  number 
as  j.  Therefore,  since 
sentence  Q in  D6  ex- 
presses a true  statement. 
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so  does  sentence  R. 

56S-E 

Yes 

566- F 

Yes  * The  transitive  prop- 
erty of  equality  and  the 
true  statements  expressed 
by  sentences  R and  S in 

D6 

566-G 

566-H 

566-1 

566-J 

(Column  2)  &5- 

566-K 

(Column  2) 

566- L 

566-M 

566-H 

566-0 

566- P 

p_s_ 

<-'2  0 

368-q 

Yes  * Yes 

566-R 

Yes  * 1/y  means  1 y and 

1 y is  the  same  as 

1 X y,  or  y. 

368-3 

Yes  * Yes 

566-T 

Yes  ♦ Yes  * Yes 

On  your 

569-1 

own 

3| 

569-2 

31 

569-3 

22| 

569-4 

1 

569-5 

2tt 

569-6 

0 

569-7 

35 

36 

569-8 

1 

5 

569-9 

2S 

36 

569-10 

lOi 

569-1 1 

n 

569-12 

1 

569-13 

569-14 

1 

569-15 

0 

569-16 

569-17 

4| 

569-18 

It 

569-19 

4| 

569-20 

569-2 1 

569-22 
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369-23  6^ 

369-m  1| 

369-2B 

369-26  False  statement 
369-27  True  statement 
369-28  True  statement 
369-29  False  statement 
369-30  False  statement 
369-31  True  statement 
369-32  False  statement 
369-33  True  statement 
False  statement 
Checking  up 
Test  86 
369-\  -1^ 

369-2  \ 

369-3 

369-^  -rV 
369-S  , or  70 

369-6 
369-7  1 

369-8  0 

369-9  I 

369-\0  Identity-element  property 
of  addition 

369-\\  Commutative  property  of 
multiplication 

369-\2  Associative  property  of 
addition 

369-[3  Distributive  property  of 
multiplication  over  addi- 
tion 

369-\^  Identity-element  property 
of  multiplication 
569-15  Commutative  property  of 
addition 

569-16  Associative  property  of 
multiplication 
569-17  m = n. 

Test  87 
569-18  8|- 
569-19  8-H- 
569-20  iH 
569-21  9f 
569-22  li 
569-23  eV 


569-24  10| 

569- 25 

Lesson  86 

370-k  Yes  * The  first  power 
and  second  power 

570- B  4(10')  + 8(1)  ♦ 

SdO**)  + 6(10d  + 

7(10d  + 2(10')  + 8(1) 
370-0  Yes  * 10 
370-0  tHo-  and  * 

Yes 

576-E  Replace  by  the 

equal  rational  number 
-jV  and  yHz  by  the 
equal  rational  number 
-rfo-  * 10 

579-F  The  well-defined  prop- 
erty of  addition  of 
rational  numbers 
576-G  The  numeral  10 ' najnes 
the  sajne  number  as  the 
numeral  10.  The  numeral 
10*  names  the  same  num- 
ber as  the  numeral  100. 
The  numeral  10’  names 
the  same  number  as  the 
numeral  1000. 

579-H  Yes  * The  symbol  5C;V') 

* Yes  * Yes 

579-1  Yes  * Yes  * The  first 

power  * The  second  power 

* The  third  power 

579-J  7^  *7^*  Yes 

571- K  The  second  power  * The 

first  power  * Yes 
571 -L  Yes  * 1 

571 -M  Yes  *7^ 

571-N  Yes  * 6 

571-0  Yes 

571 -P  9 and  7 * 10 
571-Q  5,  6,  and  4 * Each  of 

these  digits  is  associ- 
ated with  the  reciprocal 
of  a power  of  10.  Pow- 
ers of  10,  like  10',  10*, 


and  10’,  have  reciprocals 
that  are  less  than  1. 


J71-R 

The  digit  5 is  in  the 
tenths'  position.  The 
digit  6 is  in  the 

hundredths'  position. 

The  digit  4 is  in  the 
thousandths'  position. 

373-0 

57J-S 

Nine  hundred  seventy-two 
and  five  hundred  sixty- 
four  thousandths 

572-T 

Fifty-seven  hundredths 

372-U 

Ninety- two  and  six  tenths 

373-? 

372-V 

Forty- two  and  five 
thousandths 

372-ii 

Thirty-nine  hundredths 

372-X 

Nine  thousand  seven 
hundred  forty-two  and 
eighty-one  hundredths 

373-q 

372-Y 

Ten  thousandths 

372-1 

Three  thousand  three 
hundred  thirty  and 
thirty-three  hundredths 

373-R 

372 -k 

9 

1 0 

373-$ 

372-1 

.9 

372-Z 

Ypc  ♦ 1 ^ ~ u 

372-D 

Yes 

372-E 

The  numeral  1000  * The 

numeral  .1 

372-? 

Yes  * Yes  * The  numeral 
.01  * The  numeral  .001 

373-T 

372-^ 

In  a decimal,  the  fourth 
digit  to  the  right  of 

the  decimal  point  is 
associated  with  ttsto* 
or  7^  . Therefore,  the 
decimal  .0001  neimes  the 

373-U 

rational  number  1(7^), 
lodoo*  * Yes 

373-Y 

372-}^ 

6 * 5 * Yes  * Yes 

372-\ 

3 * Yes  * Yes 

372-^ 

4 * Yes  * Yes 

373-k 

372-X 

2 * Yes 

373-0 

372-1 

9 * Yes  * Yes 

373-W 

Thousands 

575-H 

Immediately  to  the  left 

of  the  thousands'  period 

373-0 

Yes  ♦ Yes  ♦ Yes 

is  the  millions'  period. 

373-0 

Because  of  the  definition 

Immediately  to  the  left 

of  the  sum  of  two  rational 

of  the  millions'  period 

numbers  * Yes 

is  the  billions'  period. 

373-? 

Yes  * Yes  * Yes 

Ones,  tens,  hundreds. 

374-? 

Because  of  the  definition 

thousands,  ten  thousands, 

of  the  sura  of  two  rational 

hundred  thousands,  mil- 

numbers  * Yes 

lions,  ten  millions, 

374-0 

No  * Yes.  100  hundredths 

hundred  millions,  bil- 

is  the  same  as  1.  Since 

lions,  ten  billions. 

106  hundredths  is  greater 

hundred  billions 

than  100  hundredths,  106 

Tenths,  hundredths. 

hundredths  is  greater 

•thousandths,  ten- 

than  1.  * Because  of  the 

thousandths,  hundred- 

definition  of  the  sura  of 

thousandths 

two  rational  numbers  * 

Five  and  three  hundred 

Yes 

forty-six  thousand 

374-0 

Yes  * Yes 

eight  hundred  ninety- 

374-\ 

.035 

two  millionths 

374-^ 

.99 

Ten-millionths  * 

374 -X 

2.058 

Hundred  millionths  * 

374-1 

.172 

Billionths 

374-M 

6.  48 

Six  hundred  ninety-eight 

374-H 

9.0 

thousand  five  hundred 

374-0 

27.3 

ten  and  thirty-four 

374-? 

.0007 

thousand  two  hundred 

374-q 

45.0034 

ninety-seven 

374-R 

_2_ 

1 0 

hundred-thousandths 

374-0 

500 

1 0 0 

Ninety-two  thousand 

374-T 

2 

10000 

eight  hundred  forty  and 

374-U 

1 0 

sixty- two  thousand  eleven 

374-V 

4 5 

t 0 0 0 0 0 

hund  red-thousand  ths 

On  your  own 

Two  hundred  forty- three 

374-1 

.27 

and  twenty-eight  thou- 

374-1 

802. 008 

sand  four  hundred 

374-3 

4001. 0005 

fifty-one  billionths 

374-^ 

35.06 

Seventy-three  thousand 

374-5 

576.2054 

six  and  ten  thousand 

374-6 

Four  and  six  tenths 

one  hundred  one  mil- 

374-1 

Seven  thousandths 

lionths 

374-6 

Seventy  and  five  hundred 

7^  * 7^  * Yes  * Yes 

one  ten-thousandths 

Yes  * .425  = ♦ 

374-0 

Two  thousand  seven  hun- 

.0217 = -rUh-  * 

dred  eighty-nine  and 

.003  = Toio.  * 

fifty-six  thousand  three 

.76511  = .oooii- 

hundred  fifty-eight 
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hundred- thousandths 

574-10 

3(10')  + 3(1)  + 0(771^)  + 
o(;7^)  + 6(77-3)  * 5(77^)  * 

4(7^) 

574-1 1 

9(10')  + 8(10')  2(1)  + 

0(;b)  + 8(-;Vo  + 0(77-3)  + 

8(77^)  + KtW)  + 2(7^) 

574-12 

6(10")  + OUO')  + O(IO')  + 
5(1)  + 4(;^^)  + 7(77T)  + 

0(77")  + 8(7tT) 

574-13 

=1 

574- m 

2-^ 

<<100 

574-15 

7 2 1 

10  0 0 0 

574-16 

4 ’ 

*±10000 

374-\l 

356Tf 

374-18 

10000 

574-19 

HO  80 

10000 

574-20 

34tIo 

574-21 

^Tooo 

374-11 

H 1 

100000 

374-18 

9 

1000000 

374-n 

00  97  10 

O<0  10  0 0 0 

574-25 

.0015 

374-18 

.096 

374-17 

22.5 

374-18 

1.007 

374-19 

. 00205 

574-30 

100. 00 

574-31 

.0376 

574-32 

.4879 

Keeping 

Skilful 

574-1 

{(1054,42)) 

374-1 

(21/9) 

574-3 

{(8,11)) 

574-1) 

{3/2,  6/4,  9/6,  12/8, 

15/10,  18/12,  21/14) 

374-5 

{(1,8),  (2,7),  (3,6)) 

574-6 

{(2808,736)) 

574-7 

{13/9,  26/18,  39/27) 

574-8 

{(123,1),  (123,2),  (123,3), 
(123,4),  (123,5),  (123,6), 
(123,7)) 

574-9 

(21/49) 

574-10 

{(31,1236)) 

574- 1 1 

{(1,17),  (2,17),  (3,17), 

(4,17),  (5,17)) 

574-12  Iff 
574-13  li 
574-11)  6i 
574-15  2| 

574-16  40t 

574-17  f 
574-18  15^ 

574-19  if 
574-20  23V 
574-21  2fo 
574-22  8^ 

574-23  2ff 
574-24  -H- 
574-25  ^ 

574-26 
574-27  25| 

574-28  if 

574- 29  1-f 

Lesson  87 

575- A  2.36  and  .85  * Yes  * 

Yes  * Yes 

575-B  Yes  * The  definition  of 
the  sum  of  two  rational 
numbers 

575-C  Yes  * Find  the  sum  of 
the  numerators  of 
•fH  and  iff. 

575-D  Yes  * 3.21 

575-E  5.604  and  3.972  * Yes 

* Yes  * Yes 

375- ?  Yes  * The  definition  of 

the  difference  of  two 
rational  numbers 
575-G  Subtract  the  numerator 
of  from  the  num- 
erator of  flrlf. 

575-H  Yes  * 1.632 
575-1  321 

575-J  Yes  * Yes  * Yes 
575-K  1632 

376- L  Yes  * Numbers  in  thou- 

sandths * Yes 
376-H  3.8  =*=  .62 

575-H  Yes  * 442  * Yes  * Yes 


575-0  4. 320 

575-P  2663  * Yes  * Yes 

376- q  1.664  * .926 

575-R  42.81  * 41.81 

575-S  12.653  * 1.127 

575-T  37.957  * 36.123 

575-U  3.507  * .289 

575-V  7.631  * 6.369 

575-A  4.8  and  .015  * Yes  * 

Yes  * Yes 

575-B  Yes  * The  definition  of 
the  product  of  two  ra- 
tional numbers 

575-C  Yes  * Find  the  product 
of  the  numerators  of  f|- 
and  iflo*  * the 
product  of  the  denomina- 
tors of  and  iflo. 

575-D  Yes  * .0720 

577-E  720 

577-F  Yes 

577-G  Yes  * The  product  of  the 
denominators  of  and 
iffo  is  ten  thouscind. 

577-H  1*3 

577-1  4 *4 

577-J  3 * 4 * 7 * The  product 

of  the  denominators  of 
and  tUto  is  i-en 
million.  Therefore,  the 
product  will  be  in  ten- 
millionths. 

577-K  . 45 

377- 1  . 168 

577-M  1. 61424 

577-N  30.7125 

577-0  325.710 

377-?  .000315 

577-Q  2.53  * Yes  * 10*  is  the 

same  as  10. 

577-R  No  * None  * 1 

377-%  49800  * Yes 

377-1  Yes  * Yes 

577-U  The  decimal  49,800.  has 

two  more  digits  to  the 
left  of  the  decimal  point 
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than  the  decimal  498.00. 

579-Q 

42  ^98.28 

200 

381-H 

Yes  * Yes  * ^ 

J77-V 

3654.3  * 3654.3  * The 

84  00 

381-0 

Yes  * Yes  * . 4 

decimals  3654.3  and  3.6543 

14  28 

30 

381 -P 

.4 

differ  only  in  the  loca- 

ig-eq 

381-q 

Yes 

tion  of  the  decimal  point. 

1 68 

4 

381-? 

Yes  * . 125 

The  decimal  3654.3  has 

1 68 

381-S 

5. 28  * Yes  * The  decimals 

three  more  digits  to  thfe 

0 

2.34 

5.28  and  52.8  differ  only 

left  of  the  decimal  point 

* 2.34 

in  the  location  of  the 

than  the  decimal  3.6543. 

379-?. 

2 * 2 * Yes 

decimal  point.  The  deci- 

J77-W 

72,400  * 6000 

379-k 

Both  the  dividend  and 

mal  5.28  has  one  fewer 

377-X 

The  fifth  power  * The 

the  divisor  can  be  mul- 

digits to  the  left  of 

fourth  power  * The  third 

tiplied  by  the  same 

the  decimal  point  than 

power 

number  without  affect- 

the decimal  52.8. 

378-k 

Multiply  .45  by  10'.  * 

ing  the  quotient. 

381-1 

.2104  * Yes  * The  deci- 

Multiply 1.5  by  10'. 

379-0 

You  want  to  find  the 

mal  .2104  has  two  fewer 

378-0 

N * C * * Yes 

quotient  in  hundredths. 

digits  to  the  left  of 

378-0 

C * Yes  * I!I£  * Yes  * The 

380-C 

By  subtracting  584  (the 

the  decimal  point  than 

nd 

quotient  property  of  ra- 
tional numbers 

J75-D  Yes  * For  each  replacement 
of  the  variables, 

El  • rid  = ad  because  of 
nb  me  be 
the  definition  of  the 
product  of  two  rational 
numbers  and  the  reduction 
property  of  rational  num- 


380-0 


380-E 

380-? 


product  of  8 and  73) 
from  650  * Yes 
36y  * Yes  * 66  is 
greater  than  j times 
the  divisor,  or  367, 
9.59  * 9.59 

10',  or  10  * 6.3  X 10  = 
63.  The  decimal  63  ex- 
presses the  divisor  in 
ones. 


381-U 


the  decimal  21.04. 

.000638  * .000638  * 
Neither  of  the  decimals 
has  digits  to  the  left 
of  the  decimal  point. 
However,  the  decimal 
.638  has  no  digits  for 
zero  immediately  follow- 
ing the  decimal  point 
while  the  decimal  .000638 


378-1 

bers. 

Yes  * ^ * Yes 
be 

580-G 

You  want  to  find  the 
quotient  in  thousandths. 

has  three  digits  for 
zero  immediately  follow- 

378-? 

Yes  * The  quotient  of  .45 

380-H 

4 * 4 is  less  than  j 

ing  the  decimal  point. 

and  1.5  is  the  same  as 

times  the 

divisor,  or 

381-\ 

.0097 

the  quotient  of  4.5  and 

3li. 

381-\l 

248.36  - 10  - 24.836.  * 

15. 

380-1 

2.832  * 2.832 

248. 36  - 100  = 2. 4836.  * 

378-0 

^ * Yes 

380-3 

10',  or  10  * Because 

248.36  - 1000  = 

378-H 

^ * Yes  * Quotient  prop- 

5.4 X 10  = 

= 54  and  the 

. 24836.  * 248. 36  - 

erty  of  rational  numbers 

decimal  54  expresses 

10000  = .024836. 

378-\ 

* .3  * Yes 

the  divisor  in  ones  * 

* 248. 36  - 100000  = 

378-i} 

3 

25.11 

.0024836. 

379-K 

379-1 

.3  * Yes 

Yes  In  tenths 

54  J25. 11 
21  60 

40 

On  your 

381-\ 

own 

3312.  05 

379-H 

10^  or  100  * Yes 

3 51 

6 

381-2 

.0011 

379-H 

153  * 15. 3 

3 24 

381-0 

329. 607 

379-0 

379-P 

Yes  * Yes 

The  divisor,  42_,is  already 
expressed  in  ones. 

380-K 

380-1 

380-H 

27 

Yes 

10  * Yes 

4.76 

. 46 

381-ii 

381-S 

381-0 

381-7 

12. 0009 

1.16 

9.05 

437. 162 
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(6,0),  (6,1),  (7,0)} 


381 -B 

381-9 

381-\0 

381-\  I 

381-\2 

381-\3 

381-\\i 

381-\S 

381-\e 

381-\7 

381-lS 

381-\9 

381-20 

381-2\ 

381-22 

381-23 

381-2^ 

381-25 

381-25 

381-27 

381-23 

381-29 

381- 30 

382- 3 1 
382-32 
382-33 
382-3^^ 
382-35 
382-35 
382-37 
382-35 
382-39 
5S2-40 
382-^\ 
382-112 
382-113 
382-i^it 
382-H5 
Keeping 
382-1 


2.5207 

118.92 

281.  2976 

21.  55 

1.804 

.534 

.5 

275. 5324 
.051 
64.02 
137. 7063 
5.32 
32. 498 
2780 
113 
32.  64 
13.  340 
6. 1828 
. 009063 
4700 
.9396 
6. 104 
.660 
2.49 
1735.4 
13 

316.5 

.82 

8.41 

.3333 

.125 

.048. 

.25 

.2 

1.25 

.625 

40 

10 

Skilful 

{(0,1),  (0,2),  (0,3), 
(0,4),  (0,5),  (1,2), 
(1,3),  (1,4),  (2,3)} 


6 • 

. 

5 C 

) • 

4 C 

) O 

3 e 

) O 

0 • 

2 C 

) o 

1 C 

) • 

0 

. . . 

0 1 

2 3 

382-2 

{(0,5), 

(1,5), 

(2,5) 

(3,5)} 

6 

5 < 

5 O 

0 © 

4 

3 

2 

1 

0 

0 1 

2 3 

4 

382-3 

{(0,7), 

(1,6), 

(2,5) 

8 

7 < 

) • 

6 

© 

5 

© • 

4 

3 

2 

1 

0 

0 1 

2 3 

382-\[ 

{(6,0), 

(6,1), 

(6,2) 

(6,3),  ( 

:6,4), 

(6,5), 

(6,6),  (6,7), 

(6,8), 

(6,9)} 

10 

. 

9 

© • 

8 

© • 

7 

© • 

6 

© • 

5 

© • 

4 

© • 

3 

© • 

2 

© • 

1 

0 

© • 

-© — “ 

01234  5 67 


382-5  {(0,6),  (0,7),  (1,5), 

(1,6),  (2,4),  (2,5), 

(3.3) ,  (3,4),  (4,2), 

(4.3) ,  (5,1),  (5,2), 


0 

0 

12345678 

382-5 

42  * 117 

382-7 

101  * 1290 

382-8 

98  * 2401 

382-9 

127  * 2472 

382-10 

419  * 18,768 

382-1 i 

957  * 59,630 

382- 1 2 

756  * 35, 300 

382-  13 

333  * 6842 

382- 1 4 

786  * 154,400 

382-15 

222  * 12,321 

382-15 

430  * 37,944 

382-17 

1135  * 303, 150 

382-18 

940  * 172,500 

382- 1 9 

913  * 87,636 

382-20 

1426  * 471,120 

Lesson 

88 

382-k 

.376  is  the  same  as 

3(77^)  7(7^)  + 6(7^). 

This  sura  is  the  same  as 

_3-  + _Z_  + 6—  or 

10  100  1 00  0 , '-’i  1000  * 

382-8 

47 

1 2 5 

382-0 

Yes 

382-0 

Yes.  2.8  is  the.  sarae  as 
2(1)  + 8(7^).  This  sum 
is  the  same  as  2 + iV, 
or  y|-.  * Yes. 

28  _ 14. 

1 0 5 

Reduction  property  of 
rational  numbers. 

2.8  = '5". 

Transitive  property 

382-1 

First  find  the  fraction 

whose  denominator  is  a 
power  of  10  that  indi- 
cates the  rational  number 
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named  by  the  decimal. 

der  of  7 

385-H 

Then  find  the  basic  frac- 

384-H 

The  fourth  remainder  is 

tion. 

7,  not  0. 

382 -F 

■No  (•'77  = iVo-  The  frac- 

384-\ 

The  digits  for  the  quo- 

tion is  a basic  frac- 

tient that  you  will  ob- 

tion. ) 

tain  in  ten  steps, start- 

382-(^ 

^ (.55  = and 

ing  with  the  first  step, 

1 0^0  ~ To"’  ) 

are  6,  3,  6,  3,  6,  3, 

382-H 

y (3.6  = tI  and 

6,  3,  6,  and  3.  * The 

385-S 

36  _ 18  > 

10  5 • / 

remainders  that  you 

382-\ 

1 3 

10  0 0 

will  obtain  in  ten  steps. 

385-J 

382-J 

6 43 

2 5 

starting  with  the  first 

385-U 

382 -K 

4 0 0 

step,  are  4,  7,  4,  7, 

385-^ 

382-L 

7 

8 

4,  7,  4,  7,  4,  and  7. 

385-V 

382-M 

1 9 t 

5 0 0 

384-6 

No  * No  * . 6364 

385-X 

382-H 

1.00 

384-K 

When  you  use  decimals 

385-Y 

382-0 

.25  * Yes 

to  divide  7 by  11,  the 

385-1 

382-P 

Yes  1 

fourth  remainder  is  7, 

385-k 

383-Q 

3.000 

not  0.  This  means  that 

385-Q 

383-R 

.375  * Yes 

the  quotient  of  7 and 

385-0 

383-S 

.65 

11,  or  tV,  is  greater 

383-T 

1.4 

than  .6363. 

383-U 

.125 

384 -L 

Yes 

383-V 

.3125 

384-H 

Yes 

383-'H 

6.  25 

384-H 

1.00 

383-X 

2.5 

384-0 

The  digit  1 is  obtained 

383-k 

Yes 

in  the  first  step,  and 

383-Q 

, 7.0  * 6 * 4 

the  digit  6 is  obtained 

385-0 

383-0 

7.00  * 3 * 7 

in  the  second  step. 

385-E 

384-0 

The  digit  zero  was  in- 

385-? 

The  digits  you  will  ob- 

serted after  the  numerals 

tain  in  5 steps,  start- 

7.00, 660,  40,  33,  60,  and 

ing  with  the  first  step. 

3. 

are  1,  6,  6,  6,  and  6. 

384-F. 

70 

385-q 

Yes  * In  the  second  step. 

384-F 

Yes 

you  divide  40  by  6 to 

384-0 

Yes  * In  the  second  step. 

find  the  second  digit 

you  divide  40  by  11  to 

in  the  decimal  for  the 

find  the  second  digit  in 

quotient.  In  the  third 

386-F 

the  decimal  for  the  quo- 

step, you  also  divide 

tient.  In  the  fourth  step, 

40  by  6 to  find  the 

you  also  divide  40  by  11 

third  digit  in  the  dec- 

386-0 

to  find  the  fourth  digit 

imal  for  the  quotient. 

in  the  decimal  for  the 

In  both  steps  you  ob- 

quotient. In  both  steps, 

tain  the  digit  6 in  the 

386-H 

you  obtain  the  digit  3 in 

quotient  and  a remainder 

the  quotient  and  a remain- 

of  4. 

Since  the  third  step  is 
the  same  as  the  second 
step,  the  succeeding 
steps  will  be  the  same. 
This  means  that  a re- 
mainder of  4 will  be  ob- 
tained in  each  step  after 
the  first. 

6 * The  digit  1 is  not 
part  of  the  repetend. 

No 

.■5: 

. 428671 

.183 

.83 

.6 

Yes  * Yes  * Yes 
. 2500000000 

Yes.  No  matter  how  many 
times  you  insert  the 
digit  for  zero  after  the 
digit  5 in  .25,  you  will 
always  obtain  a decimal 
that  names  the  same 
rational  number  as  .25, 
or 
Yes 

First  find  the  basic 
fraction  that  indicates 
the  rational  number.  If 
the  denominator  of  this 
fraction  has  no  prime 
factors  other  than  2 or 
5,  then  the  rational 
number  can  be  expressed 
by  a terminating  decimal. 
(Column  1,  top)  Yes.  4 
has  no  prime  factors 
other  than  2. 

(Column  1,  top)  No.  3 
has  prime  factors  other 
than  2 or  5. 

(Column  1,  top)  No.  7 
has  prime  factors  other 
than  2 or  5. 
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386-\  (Column  1,  top)  Yes.  5 
has  no  prime  factors 
other  than  5. 

386- J (Column  1,  top)  No.  The 

basic  fraction  that 
indicates  -f-  is  y.  3 has 
prime  factors  other  than 
2 or  5. 

386-K  (Column  1,  top)  Yes.  20 
has  no  prime  factors 
other  than  2 and  5. 

386-h  Yes.  .4  is  the  same  as 

4(77" )»  which  is  the  same 
as  -i\.  * Yes.  .5  is  the 

same  as  5(77^),  which  is 
the  same  as  * Yes. 

From  definition  of  "less 
than"  for  rational  num- 
bers, since  4(10)  < 5(10), 
.4  is  less  than  .5. 

386-B  Yes 

386-C  Yes  * No 

386-D  Yes 

386-E  Yes.  The  repetend  is  0. 

* Yes 

386-F  (Column  1,  bottom)  Yes  * 
No 

386-Q  (Column  1,  bottom)  .5  is 
the  same  as  .555.  Since 
.55  is  less  than  .555, 

.55  must  be  less  than  .5. 

386-\\  (Column  1,  bottom)  If  the 
decimals  do  not  have  the 
same  number  of  digits  to 
the  left  of  the  decimal 
point,  then  the  decimal 
with  the  most  digits  to 
the  left  of  the  decimal 
point  expresses  the 
greater  number.  The  digit 
for  zero  is  not  consid- 
ered unless  it  is  neces- 
sary to  write  the  decimal. 
In  the  decimals  0.58, 
002.3,  008,  and  7.5000, 
the  digits  for  zero  are 

I6i| 


not  necessary.  The  dig- 
its for  zero  in  the  dec- 
imals 507,  .009,  20, 
40.08,  and  .0807,  are 
necessary.  If  the  dec- 
imals have  the  same  num- 
ber of  digits  to  the 
left  of  the  decimal 
point,  compare  corre- 
sponding digits  in  order 
beginning  with  those 
farthest  to  the  left. 

The  first  corresponding 
digits  that  are  differ- 
ent tell  you  which  dec- 
imal expresses  the  great- 
er number. 

386-\  (Column  1,  bottom)  True  • 
statement 

386-J  (Column  1,  bottom)  False 
statement 

386-K  (Column  1,  bottom)  True 
statement 

386-1  True  statement 

386-M  True  statement 

386-N  False  statement 

On  your  own 

386-1  H 
^S6-2 

386-3  H 

386-b  tto 
386-e  V 
386-7 
386-B 

386-d  -Hi 
386-\0  yiio 
386- W 

386-\2  TooWo 
386-\3  .5 

.6 

585-15  . 571428 
585-16  .¥ 

585-17  .625 
585-18  1.16 
585-19  1.09 


386-20 

.076923 

585-21 

.4^ 

585-22 

.04 

585-23 

l.F 

585-211 

.75 

585-25 

.037,  .073,  .307,  .357, 
.370,  .375 

585-26 

.4,  .406,  .4068,  .4086, 
.46,  .468 

585-27 

.iB;  .6,  .601,  .61,  .63, 

.6 

585-28 

.012,  .12,  .IB,  .122, 
.12,  .21 

585-29 

.8  < .75.  * False  state 

ment 

585-30 

.875  > .83.  * True 

statement 

585-31 

.36  > .35.  * True  state 

ment 

585-32 

.16<.^.  * True  state 

ment 

585-33 

. 68  > . 6875.  * False 

statement 

585-311 

.5  < .571428.  * True 

statement 

585-35 

.538461  < .54.  * True 

statement 

585-36 

1.25  > 1.05.  * True 

statement 

585-37 

.6  > .625.  * False 

statement 

585-38 

.3  < .375.  * True 

statement 

585-39 

.6  > .6.  * True,  state- 

ment 

585-40 

. 08  < . 15.  * True 

statement 

Keeping 

Skilful 

587-1 

24.05 

587-2 

.490 

587-3 

60.96 

587-4 

.7885 

587-5 

1.48 

587-6 

.834 

587-7 

11.419 

587-8 

2.785 
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387-9 

39.552 

387-\Q 

.0325 

557-1 1 

25.292 

557-12 

.27600 

557-13 

8.95044 

557- l«t 

3.7415 

557-15 

12. 2388 

557-16 

1.1172 

557-17 

.86 

557-18 

7.9 

557- 1 9 

75 

557-20 

.713 

557-21 

.1429 

387-12 

492. 31 

557-23 

1.262 

Checking  up 

Test  88 

388- \ 

(c)  2(1)  + o(;7i)  + 

* 0{-fp)  + 4(7^!) 

388-2 

(c)  47,832 

555-3 

(b)  0.52 

388-^ 

(d) 

555-5 

(b)  7^ 

555-6 

(b)  .m 

555-7 

( ^ ^ 12  5 0 0 

388-0 

(c)  .000536 

Test  89 

555-9 

3. 3109 

555-10 

38.  855 

555-11 

.65 

555-12 

84. 391 

555-13 

423. 335 

555- |l^ 

. 00528 

555-15 

.4 

555-16 

.57 

Lesson  89 

555-A 

0,  1,  2,  3,  4,  5,  and  6 
* The  three  small  dots 
tell  you  that  the  points 
in  the  line  associated 
with  natural  numbers  go 
on  and  on. 

555-B 

{ } * Yes  * Yes 

555-C 

{1,  2,  3,  4}  * Yes  * Yes 

555-D 

Yes  ♦ Yes  * Yes 

388-£  Yes  * Yes  * 26  * 88 

388- F  It  tells  you  that  the 

points  in  the  line 
associated  with  ration- 
al numbers  go  on  and  on. 

389- Q  i ♦ Yes 

389-H  No  * -i;-  is  greater  than 
0 and  less  thaui  j.  ♦ 
Yes 

389-\  Yes  * Yes  * Examples 
are:  and  rb- 

389-J  4 • 3 < 1 • 15. 

389-K  Yes  * Since  |-  < ^ and 
|-  < 1,  you  know  that 
^ is  between  -I  and  1. 

389-1  Yes  * Yes  * (5  + 9)  - 2 
is  the  same  as  7.  Since 
5 < 7 and  7 < 9 you 
know  that  (5+9)  +2 
is  between  5 and  9. 

389-H  Yes 

389-H  Yes  * Yes  * Because 
'i  < V and  V < 'f 

389-0  i'i  + V)  "2  is  the 
same  as  V*  < V 
and  V < V- 

389-?  (V  + t)  2 is  the 
same  as 
and  'ii  < V. 

389-(^  For  each  replacement  of 
the  variables,  if  x < y, 
then  (x  + y)  + 2 is  be- 
tween X and  y. 

389-R  Divide  the  sura  of  y and 
•f  by  2.  * ^ 

389-S  No  * No 

389-J  Yes  * 0 < ^ a ^ < 1. 

389-\i  Points  j,  j,  -f-, 

and  -I-  * Yes  * Examples 
are;  and 

389-^  From  the  density  prop- 
erty, there  is  a ration- 
al number  r between  x 
and  y.  From  the  densi- 
ty property  there  is  a 
rational  number  between 


X and  r and  another  be- 
tween r and  y.  These 
last  two  numbers  are  also 
between  x and  y.  No 
matter  how  many  numbers 
you  find  between  x and  y, 
the  density  property  tells 
you  that  there  are  more 
and  more. 

389- H  Yes.  There  is  an  infi- 

nite set  of  numbers  be- 
tween X and  y.  Each  of 
these  numbers  is  associ- 
ated with  a point  that 
is  between  point  x and 
point  y. 

390- h  { } * Yes  * Yes 

390-B  No 

390-C  Yes  * Yes  * From  the 

density  property  you  know 
that  there  is  an  infinite 
set  of  rational  numbers 
between  any  two  given 
numbers.  You  also  know 
that  no  rational  number 
of  arithmetic  is  less 
than  0. 

390-D  Yes  * No.  y does  not 

immediately  follow  0 be- 
cause y is  between  0 and 

j. 

2* 

390-E  Yes  * y does  not  immedi- 
ately follow  0 because  y 
is  between  0 and  y.  * 
yy  < y and  7T  > 0.  There- 
fore, y does  not  immedi- 
ately follow  0 because  yy 
is  between  0 and  y. 

390-F  For  any  two  given  ration- 
al numbers,  one  number 
cannot  immediately  follow 
the  other  because  the 
density  property  tells 
you  that  there  is  another 
number  between  the  two 
given  rational  numbers. 
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390-^ 

Yes  * Yes 

390-^ 

No.  There  is  no  rational 
number  that  immediately 
follows  another  rational 

number.  * No.  You  can- 
not name  the  first  three 
members  of  the  set. 

390-\ 

20  * {0,  1,  2,  ...,  20) 

390-^ 

No  * For  ciny  rational  num- 
ber you  name,  the  density 
property  tells  you  that 
there  is  another  rational 
number  between  the  number 
named  and  y. 

On  your 

own 

390-\ 

9I  7 23 

>»»  5 2 

390-2 

K 04  7 20 

9>  3 

390-3 

i ? 2_0  ^2. 

8 » -*-3 

390-1^ 

-2_  1 ±0. 

4 8 > 2 4 

390-S 

2 3 7 

2 » 1 » 8 

390-e 

2 1 12 

S > 2 > 2 1 

390-7 

6-L,  7, 

390-3 

4,  4| 

390-3 

8 9 5 

1 4>  1 6 > 9 

390-\Q 

0 -i-  -L  J- 

2 0 1 1 5 * 9 » 8 

390-\\ 

0 12  67  ..1  .0 

8 > 1 2 » 1 0 > 142 , lb 

390-\l 

1 14  7 19 

6 > 3 > 5 ) 8 > 2 0 

390-\3 

A 'J  7 U 

550-111 

Finite 

550-15 

Infinite 

550-16 

Finite.  The  empty  set  is 
a finite  set. 

55i-l7 

Finite 

55i-l8 

Finite 

55i-l9 

Infinite 

391-20 

Finite 

391 -2\ 

Infinite 

391-22 

The  least  member  is  0. 

* The  greatest  member 
is  2. 

391-23 

The  least  member  is  0. 

* There  is  no  greatest 

member. 

55i-24 

The  least  member  is  16. 

* There  is  no  greatest 
member. 

55J-25 

The  least  member  is  0. 
*■  There  is  no  greatest 
member. 

391-23 

There  is  no  least  mem- 
ber. * There  is  no 
greatest  member. 

391-21 

There  is  no  least  mem- 
ber. * There  is  no 
greatest  member. 

391-23 

The  least  member  is  3. 

* The  greatest  member 
is  4. 

391-23 

There  is  no  least  mem- 
ber. * There  is  no 
greatest  member. 

391-30 

The  least  member  is  4. 

* The  greatest  member 
is  8. 

Keeping 

Skilful 

55i-l 

391-2 

391-3 

8^ 

55i-4 

34i 

551-5 

32i 

55i-6 

391-7 

264- 

391-3 

13f 

391-3 

1.6 

551-10 

3.125 

551-1  1 

.16 

551-12 

2.2 

551-13 

.7 

551-11; 

.52 

551-15 

11.75 

551-16 

.09 

551-17 

.625 

551-18 

.8 

551-19 

. 428571 

551-20 

.25 

551-21 

.0734 

551-22 

.975 

551-23 

36.02 

551 -24 

11.31 

551-25 

3.185 

551-26 

.787 

551-27 

13.27 

551-28 

.2982 

551-29 

3.8442 

551-30 

1.95 

551-31 

. 57436 

551-32 

.3028 

551-33 

2.363 

551-34 

1.0314 

Lesson 

90 

551 -A 

Yes 

551 -B 

Yes 

391-0 

Ra 

551 -D 

Yes 

551 -E 

{y}  * Add  y to  j. 

555-F 

Yes 

555-G 

Yes 

392-H 

^a 

392-1 

Yes 

392-J 

{•^)  * Subtract  f from  ■= 

392-K 

Yes 

392-1 

.31  + . 18  = . 49  also 

means  .31  = . 49  - .18. 

555-M 

Ra 

555-N 

jf  + .18  = .49  also 

means  x = .49  - .18. 

392-0 

{.31}  * Subtract  .18 
from  .49. 

392-9 

Yes 

392-Q 

y - ^ also  means 

5 a ^ 1 0* 

392-R 

Y 7^  = y also  means 

1 _ 3 1 

2 5 1 0» 

392-S 

Ra 

392-T 

T “ ^ “ To"  3-lso  means 

1 = ^ + tV. 

392-V 

X + yy  = y also  means 
i - -L.. 

392-V 

{■y)  * Subtract  -y  from 

392-V 

{•iro)  * Subtract  y from 

392-X 

{2y]  * Subtract  ly  froi 

392-Y 

(2.4)  * Subtract  2.6 
from  5. 

392-A 

y -1-  y = y is  a true 
statement. 

555-B 

No  * No 

393-0 

Yes  *■  Yes  * No  * No 
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595-D 

No 

595-E 

Yes  ♦ Yes  Yes 

595- F 

Yes 

595-G 

Yes  * Only  the  numbers 
that  are  greater  them 
satisfy  x > -If.  Only  the 
numbers  that  are  greater 
than  -{j-  satisfy  x + 
Therefore,  {x  I x > -t) 
has  exactly  the  same  mem- 
bers as  {x  1 X + X ^ i)* 

595-H 

Yes 

595-1 

No 

595-J 

No 

595-K 

No  * No  * No  * No 

595-L 

Yes  * Yes  ♦ Yes  * Yes 

595-KI 

Yes 

595-N 

Yes 

595-0 

You  cannot  name  the  first 

three  members  of  the  set. 

393-k 

^a 

594-B 

Point  * Yes  ♦ Yes 

594-C 

Yes 

394-0 

Yes 

394-1 

No 

394-? 

Yes 

394-0 

N ♦ Yes 

594-H 

{0,  1,  2,  3)  ♦ Yes  * Yes 
* Yes 

594-1 

Yes  * Ra 

594-J 

By  the  bar  below  some  of 
the  dots  in  the  graph  of 

Ra 

594-K 

No  ♦ No 

395-k 

y + X>lAy  + X<2. 

*Ra 

595- B 

Yes 

395-0 

r»|M 

V 

H 

395-0 

Yes 

595-E 

Yes  * Each  set  contains 

those  numbers,  and  only 
those  numbers,  that  sat- 
isfy both  X > -^  and  r < f. 

595- F No  * You  cannot  name  the 

first  or  the  last  member 
of  the  set. 


595-6  Yes 

595- H By  the  bar  above  some  of 

the  dots  in  the  graph  of 

Ra 

595-1  By  the  portion  of  the 
bars  that  overlap  each 
other  * Yes.  There  are 
infinitely  many  rational 
numbers  between  and  f. 
Each  of  these  numbers  is 
a member  of 
[x  I X > I A X < I). 

59 5- J Ra 

595-K  Yes  * {x  I X > 4) 

595- L Yes 

59 5-M  Yes  * All  the  rational 

numbers,  and  only  those 
rational  numbers,  that 
are  greater  than  4 sat- 
isfy both  2 + X > 4 and 
X - 1 > 3. 

595-H  All  the  dots  that  repre- 

sent points  in  the  ra- 
tional-number line  asso- 
ciated with  numbers 
greater  than  4 * By  the 

portion  of  the  bars  that 

overlap  each  other 

595-0  Yes  * These  solution  sets 
contain  the  same  members 
and,  therefore,  their 
graphs  are  the  same. 

595-P  3-x>2a.5  + x>1.5. 

* Z 

595-Q  Yes  * No.  0 is  not  a 
member  of  the  universe, 
which  is  Z. 

595-R  (x  I X > 1)  * No.  A 
rational  number  cannot 
be  both  greater  than  1 
and  less  than  1. 

595- S Yes 

595-T  No.  The  curved  strokes 
indicate  that  the  dot 
for  point  1 is  not  in 
either  graph. 


595- U 

On  your 

{ ) 

own 

595-1 

False  statement 

595-2 

True  statement 

396-3 

True  statement 

595-11 

True  statement 

595-5 

False  statement 

595-6 

False  statement 

396-7 

True  statement 

595-8 

False  statement 

595-9 

True  statement 

595-10 

True  statement 

595-11 

False  statement 

595-12 

False  statement 

595-13 

False  statement 

595- m 

^ . . \ 

0 12  3 4 

595-15 

1 ) 

0 1 2. 3 3 4 

595-16 

i 

0 i I i i 


595-17 

A— 

0 

1 

2 

L 

2 

595-  18 

i 

0 

.2 

.4 

— -y 

.6  .8 

595-19 

S, 

o — 

:i 

- ? — 

2 C 2 

595-20 


0 ± J.  1 A 

U 6 2 -L  H 

595-21 

0 1 2 V f 

595-22 

["""’"■'■"■'•'''A 

0 1 2 3 4 5 6 

595-23 

0 .6  1.2 
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396-2^  {x  j X > V) 


595-25  {x  I X < -n 


396-26  {x  1 X < 1.5) 


^ > 


0 .5  1 1.5  2 

396-27  {x  I X < 2.6} 

) 

0 1 2.6  4 

396-28  {3-i%} 

®— ) 

0 1 2 3 3.9  5 

595-29  {x  I X > 2.3} 



0 1 2.3  3 4 

595-30  { } 

U-^  ■ • 

595-31  {x  \ x>  il} 

■ 

n u.  A 10, 

V 30  -L  I 5 

595-32  {x  I X > 1.3  A X < 2} 

I — • 

0 .5  1.3  2 

595-33  {x  I X < i A X > 0} 

0 i I 1 ^ 

595-3ii  {x  1 X < I A X > i) 

1 > 

595-35  {x  1 X > 1.2  A X < 3} 


l==? 


0 1.2  2 3 


Lesson 

59  7- A 


59 7- B 


91 


59  7- C 


59 7- D 

59  7- E 
59  7- F 


597-G 

597-H 

597-1 


Yes  * The  nuinbjer  of 
yards  of  oilcloth  Mrs. 
Jones  had  before  she 
bought  the  i yd. 

You  raust  imagine  that 
the  j yd.  of  oilcloth 
Mrs.  Jones  bought  is 
put  with,  not  taken  away 
from,  the  oilcloth  she 
already  had. 

Both  y + J and  2^  refer 
to  the  number  of  yards 
of  oilcloth  Mrs.  Jones 
had  in  all.  Therefore, 
after  replacement  of  the 
variable,  y + -^  is  to 
be  the  same  number  as 

2h 

Subtract  from  2-i-.  * 

(li) 

You  must  imagine  that 
the  money  Jerry  spent 
for  the  present  is  taken 
from,  not  put  with,  the 
$13.50  he  had  before  he 
bought  the  present.  * 
Both  13. 50  - n and  10.91 
refer  to  the  amount  of 
money  Jerry  had  left 
after  buying  the  present, 
* For  the  amount  of 
money  Jerry  spent  for 
the  present 
Subtract  10.91  from 
13.50. 

{2.59}  ■*  Jerry  spent 
$2.59  for  the  present. 

1-^  + X refers  to  the 
number  of  yards  of  lace 
Sue  had  after  she  bought 
some  more.  From  the 
problem,  you  know  that 
this  number  is  less  than 
2^. 


597-J 


597-K 


597-L 
597-M 
595- N 
398-0 


595- P 


595- Q 


595- A 


595- 


595- C 
595- D 
595- E 


595- F 
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You  must  imagine  that 
the  lace  Sue  bought  is 
put  with,  not  taken  away 
from,  the  li  yd.  of  lace 
she  already  had. 

You  know  that  after  Sue 
bought  some  more  lace, 
she  still  had  less  than 
2^  yd. 

li 

No 

All  those  rational  num- 
bers, and  only  those  ra- 
tional numbers,  that 
satisfy  x < 1-^  also  sat- 
isfy li  + X < 2^. 

No  * You  cannot  name 
either  the  first  or  the 
last  member  of  (x  | x < 
la" } . 

No  * The  universe  is  Z 
and  0 is  not  a member  of 

Z. 

s is  a variable  for  the 
amount  of  money  Ken  hEid 
before  he  earned  the 
$2.75.  From  the  problem, 
you  know  this  number  is 
greater  than  9.10. 

You  know  that  when  the 
$2.75  Ken  earned  was  put 
with  the  money  he  alreeidy 
had,  he  still  hzid  less 
than  $14.00. 

Yes 

s + 2.75  = 14.00. 

Since  you  know  that  11.25 
satisfies  s + 2.75  = 
14.00,  you  also  know  that 
each  number  that  satis- 
fies s + 2.75  < 14.00 
must  be  less  than  11.25. 
No  * Some  members  of 
(s  I s < 11.25}  do  not 
satisfy  s > 9.10. 


095- G 

Yes 

095-H 

{s  1 s > 9.10  A s < 11.251 
* It  is  easier  to  tell 
from  this  description  just 
what  numbers  are  members 

of  the  solution  set. 

095-1 

10.256  is  between  9.10 

and  11.25.  * 11.0012  is 

between  9.10  and  11.25. 

095- J 

Yes  * 11.24 

099- K 

Yes  * Yes 

099- L 

10.013  and  11.115  do  not 
give  sensible  answers  to 
the  problem. 

099-M 

Yes  * For  the  amount  of 
paint  Ralph  used 

099- N 

No  * Since  Ralph  did  not 
use  all  the  paint,  you 
know  that  he  used  less 
than  34  gal. 

099-0 

3i-  - m < 1 A m < 34*  * 

{m  1 m > 24) 

099- P 

No  * Some  members  of 
{m  1 m > 24)  do  not  satis- 
fy ra  < 34. 

099 -Q 

Only  these  numbers  satisfy 
m < 34* 

099- R 

{m  1 m > 24  A ra  < 34)  * 
Ralph  used  between  24  and 
34  gal.  of  paint. 

399- k 

Yes  * Yes 

099- B 

X > 14  A 24  + ^ < by. 

399 -C 

Yes  * X < 34  has  the  same 
solution  set  as 

24  + ^ < by. 

099- D 

Yes 

099- E 

No*y  + S>-f4- 

099- F 

{s  1 s > 4^}  Yes 

099- G 

72  < .8  A 1.5  + > 2.3. 

099- H 

[n  1 n < .3  A n > .8) 

099-1 

No 

099 -J 

{ ) 

On  your 

own 

400-1 

X,  number  of  pounds  of 

salted  nuts  Jill  bought. 

^ + 4 = 


{lil.  1|  lb. 

400-1  X,  number  of  pounds  Tom 
weighed  before  he  lost 
the  9t  lb. 

X - 94  = 1454. 

{15541.  1554  lb. 

400-3  X,  number  of  gallons  of 
mint  ice  cream  Mrs. 
Harris  bought. 

X + 4 < 1|. 

{x  1 X < 111. 

Less  than  l4  gal.  of 
mint  ice  cream 

400-4  X,  number  of  feet  of  the 
board  Henry  had  left 
after  building  the  shelf. 

54  - 24  = 

1241.  24  ft. 

400-5  :s:,  number  of  miles  Mr. 

Larson’s  home  is  from 
Charlottetown. 

13648.8  + ^ = 13824.5. 
{175.71.  175.7  mi. 

400-6  X.  number  of  cups  of 
vegetables  Mrs.  Allen 
used  for  the  pie. 

X = 1.  + L + L 

^ 3^34* 

{1-j^l.  1-jV  cups 
400-7  a:,  number  of  pints  of 

milk  the  supervisor  or- 
dered on  Tuesday. 

484  + < 974. 

{x  \ X < 491. 

Less  than  49  pt.  of  milk 
400-8  X,  number  of  inches  of 
precipitation  more  than 
Halifax  receives  than 
Calgary. 

54.26  - 17.47  = x. 
{36.791.  36.79  in. 

400-9  number  of  hours  Kurt 
worked  in  the  store  on 
the  three  days. 

= 14  + 14  + 44. 

{81.  8 hr. 

400-10  ;c,  amount  of  money  Ruth 


had  before  she  spent  the 

$1.59. 

X > 1.75  A X - 1.59  < .43. 
{x  I X > 1.75  A X < 2.021. 
Between  $1.75  and  $2.02 
400-11  X,  amount  of  money  Mrs. 

Murphy  spent  in  all  for 
the  three  appliances. 

X = 134.95  + 199.50  + 
239.75. 

{574.201.  $574.20 

400-12  X,  number  of  feet  that 
is  the  length  of  the 
"United  States.  " 

10354  - = 454. 

{9901.  990  ft. 

400-13  X,  number  of  feet  that 
is  the  elevation  of 
Lake  Erie. 

X - 245.88  = 326.52. 
{572.401.  572.40  ft. 

400- m-  X,  number  of  feet  of 

copper  pipe  the  plumber 
used. 

X < 184  A 184  - ^ < 64. 

{x  I X < 184  A X > 12-i4-)- 
Between  12t2  ft.  and 
184  ft. 

400-15  X,  number  of  gallons  of 
punch  the  Drama  Club 
members  made. 

X > 54  A X - 44  < ly* 

{ X I X > 54  A ^ < 641 . 

Between  54  and  64  gal. 

400- 16  X,  number  of  miles  Mr. 

Roberts  drove  last  week. 

X < 759. 3 A X + 49. 9 > 
800.0. 

{x  I X < 759. 3 A X > 

750. ll.  Between  750. 1 
and  759.3  mi. 

401- 17  X = 64  - 24. 

401-18  3.024  + X = 5.112. 

{2.0881 

401-19  X > 4 A 54  + ^ ^ by* 
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{x  1 X > 1 A X < -1 

Since  the  solution  set  is 

the  empty  set,  it 
tabulated  as  { }. 

can  be 

401-20 

^ < ly  X 

1 ^ < 2|) 

401-2\ 

X > 7.136  A 1.084 

8. 429. 

{x  1 X > 7.345} 

+ X > 

401-22 

X < 3|  A 9i  - X > 
{x  1 X < 3j] 

4. 

Checking  up 

Test  90 

401-\ 

Between  7 and  75 

401-2 

Not  between  -f  and 

_8_ 

1 5 

401-Z 

Not  between  y and 

_8_ 

1 5 

401-Vlt 

Between  y and 

401-b 

Not  between  y and 

-1- 
1 S 

401-0 

Not  a solution 

401-7 

A solution 

401-0 

A solution 

401-0 

Not  a solution 

401-\0 

A solution 

401-\\ 

Not  a member 

CM 

A member 

401-13 

Not  a member 

401-\^ 

A member 

401-15 

Not  a member 

401-16 

{7|i] 

401-  17 

Oi) 

401-18 

{6i} 

401-19 

(if) 

401-20 

A graph 

401-21 

Not  a graph 

401-22 

Not  a graph 

401-23 

A graph 

401-2^ 

Not  a graph 

401-25 

A graph 

Test  91 

401-2Q  X,  number  of  hours  Russell 
spent  on  his  homework  on 
Thursday. 

If  + X = 

hr. 

401-27  X,  amount  of  money  Carol 
paid  for  her  lunch. 
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.75  - X > .40. 

{x  \ X < .35). 

Less  than  $.35 

401-2S  X,  number  of  inches  of 
rain  Edmonton  had  on 
Sunday. 

x>  .3Ax  + 1.1<  2. 

{x  I x>  .2>  A X < .9). 
Between  .3  and  .9  in. 

401-29  - X > 2>^. 

U > 4^} 

401- Z0  X < Q\  A X - > b. 

{x  I jc  < 9j  A X > 7^1 

Lesson  92 

402- K  The  amount  of  peanuts  * 

The  amount  of  cashew  nuts 

402-%  7\  refers  to  an  amount  of 

peanuts,  and  the  first 
component  of  refers 

to  an  amount  of  peanuts. 

402-Z  Yes  * The  amount  of  cashew 
nuts  in  the  mixture  that 
has  7\  lb.  of  peanuts 

402-%  Yes  * Z 

402-E  That  the  first  component 
of  1-^/j  is  multiplied  by 
the  second  component  of 
7j/y  and  that  the  first 
component  of  7-^/y  is  mul- 
tiplied by  the  second 
component  of  li/j.  * 

By  using  the  definition 
of  equivalent  ordered 
pairs 

402-F  Yes 

402- %  Yes.  is  the  same  as 

* Z 

403- %  ^ 

403-\  Yes  * Associative  prop- 
erty of  multiplication 

403-^  Yes  * The  product  of  a 

number  and  its  reciprocal 
is  1. 

403-K  Yes.  1 is  the  identity 

element  for  multiplication. 


* Yes.  Using  the  defini- 
tion of  the  product  of 
two  rational  numbers, 
iCn")  = I,  or  3. 

403-1  Yes  * Yes 
403-H  {3} 

403-H  Yes  * Z 

403-0  By  using  the  definition 
of  equivalent  ordered 
pairs  * Yes 

403-?  Yes.  7^  is  the  same  as 

6i. 

405-Q  Well-defined  property  of 
multiplication  of  rational 
numbers 

403-R 

= (A  • t)^^. 

Associative  property  of 
multiplication. 

= f_2_  . U)x 

Transitive  property 
403-Z  = (it  * t)^- 

(^3  • = lx. 

Definition  of  the  product 
of  two  rational  numbers. 

= lx. 

Transitive  property 
^3-T  = lx. 

lx  = X. 

Identity-element  property 
of  multiplication. 

Transitive  property  * 8-5^ 
403-\i  8^  * 8^ 

403-y  .2/10  ~ x/75.  * Z 

403-^  By  using  the  definition 
of  equivalent  ordered 
pairs 

403-X  tV  * Find  the  product  of 
the  reciprocal  of  10  and 
15. 

403- 7  {1.5) 

404- 1  Yes  * Find  the  product  of 

■7  and  the  reciprocal  of 
a 

■a.  This  is 
b da 


On  your 

• own 

404- \ 

Equivalent 

404-2 

Equivalent 

404-3 

Not  equivalent 

404-^ 

Not  equivalent 

40 4- S 

Equivalent 

404-B 

Equivalent 

404-7 

Equivalent 

404-B 

Not  equivalent 

404-9 

Equivalent 

404-10 

Equivalent 

404-  1 1 

Not  equivalent 

404-  12 

Equivalent 

^04-13 

False  statement 

40 4- 

False  statement 

404- \B 

True  statement 

404- \B 

False  statement 

404- 17 

False  statement 

404-\B 

False  statement 

40 4- [9 

False  statement 

404-20 

True  statement 

404-21 

{2f} 

404-22 

(4) 

404-23 

404-2^ 

iH) 

404-2B 

{.4083},  or  (VW) 

404-2B 

404-27 

{If} 

404-28 

{12} 

404-29 

{2f|} 

404-30 

{5tV} 

404-31 

{ . 125} 

404-32 

{3i} 

404-33 

(iV} 

404- 3i^ 

{.8} 

404-35 

i^} 

404-36 

{80000} 

404-37 

{24i} 

404-38 

{13|} 

404-39 

{.0007} 

404-W 

{5i} 

Lesson 

93 

40 4- k 

Yes  * The  amount  of  candy 
that  Kay  sold  * The 
amount  of  candy  that 

Agnes  sold 

404- B The  amount  of  candy  that 
Agnes  sold  when  Kay  sold 
6 lb.  * 6 refers  to  the 
amount  of  candy  that  Kay 
sold,  and  the  first  com- 
ponent of  ir/y  also  refers 
to  the  amount  of  candy 
that  Kay  sold.  * The 
amount  of  candy  that 
Agnes  sold 


404-0 

Yes  * 6/n  is  equivalent 
to  f/f. 

404-0 

Use  the  definition  of 
equivalent  ordered  pairs. 

404-E 

4 

404-F 

Yes  * From  the  definition 
of  equivalent  ordered 
pairs,  if  fn  = 6 • 7» 
then  f/f  = 6/n. 

404- G 

{4} 

405-H 

The  amount  of  money  that 
is  the  total  cost  of  the 
four  books  * The  number 

of  books 

405-\ 

m refers  to  the  amount 
of  money  that  is  the 
cost,  and  the  first  com- 
ponent of  6.36/4  also 
refers  to  the  amount  of 
money  that  the  books 
cost.  Therefore,  m is 
the  first  component  of 
the  rate  pair  that  you 
are  to  find. 

4(75-J 

Yes  * m/l  is  equivalent 
to  6.36/4. 

40  5- K 

{1.59} 

405-1 

The  average  cost  per 
book  is  $1.59. 

405-H 

Yes  * Yes  * Yes 

405-H 

Yes 

405-0 

The  average  number  of 
hours  that  Lorraine 
worked  per  day  * A num- 
ber of  days 

405-P  Yes  * Number  of  hours 
Lorraine  worked  in  all 
during  the  4 days  * Num- 
ber of  days  Lorraine 
worked 

405- Q  n refers  to  a number  of 

hours  Lorraine  worked, 
and  the  first  component 
of  ly/l  also  refers  to  a 
number  of  hours  Lorraine 
worked.  Therefore,  n is 
the  first  component  of 
the  rate  pair  you  are  to 
find.  * {6) 

406- A  Z * Z 

406-B  Yes  * Infinitely  many  * 

Infinitely  many 

406- C One 

406-D  Number  that  is  the  aver- 
age weight  per  package 

406-E  No  * y refers  to  a num- 
ber of  pounds  that  is  the 
weight,  and  the  first 
component  of  x/l  also 
refers  to  a number  of 
pounds  that  is  the  weight, 
Therefore,  y is  the  first 
component  of  the  rate 
pair  you  are  to  find. 

406-F  Yes 

406-G  Yes  * y,  and  not  x,  re- 
fers to  the  total  number 
of  pounds  that  is  the 
weight  of  the  three  pack- 
ages and  so  does  if  + 

It  + It- 

406 -H 

406- I Yes 

406-J  1| 

406-K  {(li,4i)] 

406-L  X is  the  variable  for 

the  number  that  is  aver- 
age weight  per  package. 

So  the  replacement  for 
X is  used  to  obtain  the 
answer  to  the  problem. 
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Since  the  universe  is  for 

407-1 

Total  number  of  persons 

Lake  Nipissing  is  than 

(x,y),  the  first  component 

who  attended  the  play  * 

Lake  Dauphin. 

of  (17,47)  is  used  to  ob- 

Number of  nights  on  which 

350/200  ~ x/l. 

tain  the  answer. 

the  play  was  given 

{I7}.  Lake  Nipissing 

407- k 

Number  of  cents  each  pencil 

407-H 

Number  that  is  the  avei^ 

is  I7  times  larger  than 

costs  * A number  of  pencils 

age  attendance  per  night 

Lake  Dauphin. 

407-^ 

Number  of  pencils  Mark  can 

* s refers  to  a number 

408-6 

X,  number  of  hours  it 

buy  for  25  cents  * x is  a 

of  persons.  The  first 

took  Mr.  Russell  to  drive 

variable  for  the  number 

component  of  1715/6  also 

327  mi. 

of  pencils  Mark  can  buy 

refers  to  a number  of 

34.5/1  'v  327/ X. 

for  25  cents.  The  second 

persons.  Therefore,  s 

{9^1.  9Hhr. 

component  of  8/1  also  re- 

is the  first  component 

408-7 

X,  number  that  is  the 

fers  to  a number  of  pencils. 

of  the  rate  pair  you  are 

average  score  per  test. 

Therefore,  x is  the  second 

to  find. 

y,  number  that  is  the 

component  of  the  rate  pair 

407 -W 

{285|} 

total  of  the  5 scores. 

you  are  to  find. 

407 -Z 

Since  the  problem  tells 

x/l  'v  y/5  A y = 94  + 

407 -Z 

{31} 

you  to  give  your  answer 

98  + 93  + 85  + 91. 

407 -D 

No  * You  do  not  buy  7 of 

as  hundredths,  the  deci- 

((927,461)}. Marge's 

a pencil. 

mal  285.83  expresses 

average  score  was  92.2. 

40  7 -E 

No  * 25  cents  is  not  enough 

285|-  to  the  nearer  hun- 

408-3 

X,  number  of  aprons  Mary 

to  buy  4 pencils  that  cost 

dredth. 

made. 

8 cents  a pencil. 

407 -? 

The  average  attendance 

1/li  - x/5\. 

407 

Things  that  are  sold  by 

per  night  was  285.83 

{37}.  Mary  made  3 aprons. 

the  pound  (or  the  foot) 

persons. 

408-9 

X,  amount  of  money  Harold 

can  be  sold  by  a fraction 

On  your 

own 

earned  last  week. 

of  a pound  (or  a foot). 

408- \ 

X,  number  of  blocks 

1.  40/1  /v  x/20i. 

40  7- Z 

Number  of  cans  of  frozen 

Martha  lives  from  school. 

(28.28).  $28.28 

lemonade  * Amount  of  money 

27/1  ~ x/67. 

408-  10 

X,  number  that  is  the 

that  is  the  cost  of  3 cans 

{147].  147  blocks 

average  rate  in  miles 

of  frozen  lemonade 

408-2 

X,  number  that  is  the 

per-  hour  that  Ken  and 

40  7 -W 

The  amount  of  money  that 

average  points  scored 

his  father  hiked. 

is  the  cost  of  1 can  of 

per  game. 

y,  number  of  miles  that 

frozen  lemonade  * 1 re- 

311/12 ~ x/1. 

Ken  and  his  father  hiked 

fers  to  a number  of  cans 

{25Ti}*  25.9  points 

in  3 hours. 

of  frozen  lemonade.  The 

408-3 

X,  amount  of  money  that 

x/l  /V  y/3  A y = 3i  + 

first  component  of  3/34 

was  the  cost  of  trans- 

27 + 3. 

also  refers  to  a number 

porting  1350  barrels  of 

{(277,87)}.  Ken  and  his 

of  cans  of  frozen  lemonade. 

oil. 

father  hikes  277  miles 

Therefore,  1 is  the  first 

4.50/100  'v  x/1350. 

per  hour. 

component  of  the  rate  pair 

(60.75).  $60.75 

you  are  to  find. 

408-^ 

X,  number  of  cents  that 

Lesson  94- 

407 -\ 

{II7] 

was  the  cost  of  3 bars 

408 -k 

The  Wilsons'  income  was 

40  7- J 

No  * There  is  no  coin 

of  soap. 

$5000  and  they  put  $325 

whose  value  is 

2/29  'v  s/x. 

into  a savings  account. 

40  7- K 

You  would  pay  12^  if  you 

{43i}.  44^ 

The  Powells'  income  was 

bought  1 can  of  lemonade. 

408-S 

X,  number  of  times  larger 

$10,000  and  they  put  $75 

172 
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into  a savings  account. 

The  Hansons'  income  was 
$6000  and  they  put  $700 
into  a savings  account. 

The  Benders'  income  was 
$6000  and  they  put  $375 
into  a savings  account. 

The  Abrams'  income  was 
$8500  and  they  put  $850 
into  a savings  account. 

408- B  Number  of  dollars  put  into 

a savings  account  * Number 
of  dollars  that  was  the 
income 

409- C  Yes  * Number  of  dollars 

put  into  a savings  account 
for  each  $100  of  income 

409-0  Use  the  definition  of 

equivalent  ordered  pairs. 

409-E  Yes  * You  know  that 

325/5000  'v  6^/100  is  a 
true  statement  because 
325(100)  = 6i(5000). 
Similarly,  you  know  the 
other  statements  are  true 
because  75(100)  = 

1(10000);  700(100)  = 
11t(6000);  375(100)  = 
6i(6000);  and  850(100)  = 
10(8500). 

409-?  The  comparison  of  the  num- 
ber of  dollars  saved  with 
each  $100  of  yearly  income 
409-0  Yes 

409 -H  Yes 

409-\  Yes 

409-J  The  Hansons  * The  Abrams 

409-Y,  Yes  * The  Wilsons 

409-L  The  Powells 

409- H  The  Hansons,  $lli 

The  Abrams,  $10 
The  Wilsons,  $67 
The  Benders,  $67 
The  Powells,  $7 

410- W  No 

410-0  The  recorded  precipitation 


in  1960  was  43.18  in. 
for  Gander,  37.06  in. 
for  Montreal,  31.82  in. 
for  Toronto,  15.59  in. 
for  Winnipeg,  19.64  in. 
for  Edmonton,  and  13.70 
in.  for  Regina.  * 

The  average  annual  pre- 
cipitation is  40  in.  for 
Gander,  42  in.  for  Mont- 
real, 31  in.  for  Toronto, 
20  in.  for  Winnipeg,  18 
in.  for  Edmonton,  and 
15  in.  for  Regina. 

410-?  Gander,  43.18/40. 

Montreal,  37.06/42. 
Toronto,  31.82/31. 
Winnipeg,  15.59/20. 
Edmonton,  19.64/18. 
Regina,  13.70/15. 

410 -Q  43.18/40  ~ 107.95/100. 

37.06/42  88.24/100. 

31.82/31  ~ 102.65/100. 
15.59/20  ~ 77.95/100. 
19.64/18  ~ 109.11/100. 
13.70/15  ~ 91.33/100. 
410-R  107.95/100  = 107. 9b%. 

88.24/100  = 88.24/0. 
102.65/100  = 102.65/. 
77.95/100  = 77.95/. 
109.11/100  = 109. 11/. 
91.33/100  = 91.33/. 

410-S  77.95/,  88.24/,  91.33/, 

102.65/,  107.95/, 

109.11/ 


410-3 

-hlo 

410-^ 

100.6/ 

410-0 

.06/ 

410-0 

133i/ 

410-7 

10/100, 

410-3 

75/100 

410-0 

No 

410- \0  20/ 

410-  1 1 161/100  * 16|/ 

410-12  371/100  * 371/ 

4i0-13  661/100  * 661/ 

410-14  31/100  * 31/ 

410-15  2581/100*2581/ 

410-16  871/100  * 871/ 

410-17  15.20/100  * 15.20/ 

410-18  45.00/100  * 45.00/ 

410-19  45.45/100  * 45.45/ 

410-20  116.33/100  * 116.33/ 

410-21  140.00/100  * 140.00/ 

410-22  82.00/100  * 82.00/ 

410-23  87.50/100  * 87.50/ 

410-24  201.92/100  * 201.92/ 
410-25  70.39/100  * 70.39/ 

410-26  476.17/100  * 476.17/ 

410-27  6.54/100  * 6.54/ 

410- 28  666.67/100  * 666.67/ 

Lesson  95 

411- A  Number  of  members  who 

paid  their  dues  * Num- 
ber of  members  in  the 
club 

411-B  The  first  component  of 
the  per  cent  of  members 
who  paid  their  dues 

411-C  It  is  equivalent  to  5/l5. 

411-0  Use  the  definition  of 

equivalent  ordered  pairs. 

411-E  Yes  * 500  is  the  same  as 
5(100).  The  definition 
of  equivalent  ordered 
pairs  tells  you  that,  if 
5(10Q)  = 15tt,  then 
5/15  'V  „/i00. 

411- F {33^} 

411-0  The  amount  of  Mr.  Brown's 
commission  for  May 
411-H  Yes 

411-1  6000  refers  to  the  num- 

ber of  dollars  that  was 
Mr.  Brown's  total  sales 
for  May.  The  second  com- 
ponent of  6.5/100  also 


410-T  Gander,  Toronto,  and  Edmonton 
On  your  own 

410- 1 25t/ 

410-2  1.72/ 
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refers  to  a number  of  dol- 
lars of  Mr.  Brown's  sales. 
Therefore,  6000  is  the 
second  component  of  the 
rate  pair  you  are  to  find. 
* The  number  of  dollars 
that  is  Mr.  Brown's  com- 
mission for  May 

411-\i  Yes  * It  is  equivalent  to 
6.5/100. 

411- K  {390} 

412- 1  (Column  1)  The  number  4 

is  i/o  of 

412-H  (Column  1)  Yes 

412-H  The  first  component  of 
i/100  is  of  100. 

4 is  also  i/o  of  the  num- 
ber you  are  to  find. 
Therefore,  4 is  the  first 
component  of  the  rate  pair 
whose  second  component  you 
are  to  find.  * The  number 
4 is  i/o  of 

412-0  It  is  equivalent  to  y/lOO. 

412-?  {800} 

412-Q  Yes 

412-k  I'/hat  per  cent  the  increase 
is  of  last  season's  price 

412-0  40^  * 25^ 

412-0  The  number  of  cents  that 

is  the  increase  with  the 
number  of  cents  that  was 
the  price  of  a ticket 
last  season 

412-0  The  number  of  cents  that 
was  the  increase  * The 
number  of  cents  that  was 
the  price  of  a ticket 
last  season 

412-E  The  second  component  of 
a per  cent  is  100. 

41 2-?  Yes  * The  first  component 

of  a per  cent  that  the 
increase  is  of  last 
season's  price 

412-0  {Q2i} 


412-H  ¥hat  per  cent  the  de- 
crease is  of  the  original 
value  of  Mr.  Hill's  car 

412-\  $2250  * $750 

412-,}  The  number  of  dollars 
that  was  the  decrease 
with  the  number  of  dol- 
lars that  was  the  original 
value  * The  number  of 
dollars  that  was  the  de- 
crease * The  number  of 
dollars  that  was  the 
original  value 

4i2-K  The  second  component  of 

a per  cent  is  100. 

412-1  (Column  2)  Yes  * The 

first  component  of  a per 
cent  that  the  decrease  is 
of  the  original  value 

412- H  (Column  2)  {33j} 

413- hi  The  second  component  of 

a per  cent  is  100.  * 

The  first  component  of 
the  per  cent  of  increase 
in  enrollment 

413-0  No 

413-0  You  want  to  compare  the 
increase  in  enrollment 
with  last  year's  enroll- 
ment. This  comparison 
is  represented  by  the 
rate  pair  c/240,  not 
240/c.  * The  comparison 

is  with  last  year's  en- 
rollment, which  was  240, 
not  with  this  year's  en- 
rollment, which  is  500. 

413-0  Yes 

413-1  Yes  * 500  - 240  refers 
to  the  number  that  is 
the  increase  in  enroll- 
ment. c,  not  b,  is  the 
variable  for  this  number. 

413-F  260 

413-0  Yes 

413-H  108i 


4l3-\  The  universe  is  a set  of 
ordered  pairs.  This  un- 
iverse is  for  {b,  c). 

413- J {(108^,260)} 

413-K  The  first  component  of 

the  per  cent  of  increase 
in  enrollment  * The  num- 
ber that  is  the  increase 
in  enrollment 

413-1  Because  you  are  asked  to 
find  the  per  cent  of  in- 
crease in  enrollment 

On  your  own 

413-1  X,  amount  of  money  the 
sales  tax  is  on  a car 
priced  at  $2200. 

3-i-/l00  x/2200. 

{71.50}.  $71.50 

413-1  X,  first  component  of  the 
per  cent  of  decrease  in 
the  number  of  hours  Frank 
worked. 

2i/l2T  ^/lOO. 

{20}.  20% 

413- 3  X,  amount  of  money  the 

house  is  worth  now. 
325/100  'v  x/2976. 

{9672}.  $9672 

414- ^  X,  first  component  of  the 

per  cent  of  increase  in 
Bill's  hourly  wages. 
.30/1.00  'v  x/100. 

{30}.  00% 

414-5  X,  first  component  of  the 
per  cent  of  decrease  in 
the  price  of  the  jacket. 
7/21  ~ x/100. 

{33i}.  2S^% 

414-0  X,  amount  of  money  Mr. 
Keys  had  borrowed. 

6/100  'v  46.50/x. 

{775}.  $775 

414-7  X.  first  component  of  the 
per  cent  of  increase  in 
the  population, 
y,  number  that  is  the 
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414-% 


414-% 


414-\0 


414- 1 1 


414-12 


414- 1 3 


increase  in  the  population. 

{(33|,8.85)}.  2,2i% 

414- 1 3 

{12t} 

x/lOO  ~ y/4000  A 

414-\^ 

X,  first  component  of  the 

414- 

{■It} 

9,000  - 4,000  = y. 

per  cent  that  the  weight 

414- 1 5 

5.  577 

{(125,  5000)].  125?i 

of  fresh  water  is  of  the 

414- \6 

27. 318 

X,  first  component  of  a 

weight  of  salt  water. 

414-17 

1. 6794 

per  cent  that  the  sales 

62.4/64.0  ~ x/100. 

414-  18 

. 11176 

tax  was  of  the  selling 

{97.5}.  97.5% 

414-  19 

.8731 

price. 

414- \% 

M/51  'V  x/100. 

414-20 

6.08 

.63/14.00  'v  x/lOO. 

{66|} 

414-2\ 

26.196 

{4|]. 

414- \% 

50/100  ~ 1.5/x. 

414-22 

20.81 

X,  number  of  telephones 

{3} 

414-23 

.8377 

in  Africa. 

414- 17 

75/100  'v  x/5^* 

414-2^ 

3357.90 

1.4/100  ~ x/124800000. 

{4} 

414- 25 

.0038 

{1747200). 

414- !8 

O 

o 

.H 

414-26 

1.090 

1,747,200  telephones 

{.08} 

414-27 

.1080 

X,  amount  of  money  that 

414- \% 

5.2/15  'v  x/100. 

414- 28 

.801 

is  the  selling  price  of 

{32.5} 

Applying  mathematics 

■the  book. 

414-20 

125/100  ~ x/^. 

415-\ 

X,  amount  of  fruit  Joan 

2/100  ~ .07/x. 

{3.50}.  $3.50 

414-2\ 

(HI 

VlOO  -v  72/ X. 

bought. 

X = 3^  + 1 + -f. 

X,  first  component  of  the 
per  cent  of  decrease  in 

414-22 

{28800} 

x/lOO  ~ 40/8000. 

415-2 

{5-i-}.  5i  lb. 

X,  number  of  pickets 

the  number  of  hogs  raised, 
y,  number  of  hogs  that  was 

414-23 

(1) 

f/x  'V  45/100. 

Mr.  Smith  will  need. 

9/4  ~ x/196. 

the  decrease. 
x/100  ~ y/96  A 

414-2^ 

(ly) 

x/80  ~ 22t/100. 

415-3 

{441}.  441  pickets 

X,  number  of  pounds  of 

96  - 84  = y. 

{(12i,12)].  12\1o 

414-2% 

{18} 

42/560  ~ x/100. 

white  popcorn  Ed  bought. 

X + ^ < li. 

X,  first  component  of  the 
per  cent  of  increase  in 

414-26 

{7.51 

15/ X ~ i|/i00. 

{x  I X < -f} . Ed  bought 
less  than  -f  lb.  of  white 

the  price  per  pound, 
y,  amount  of  money  that 

414-27 

{1000} 

5000/10  -v  x/100. 

415-^ 

popcorn. 

X,  amount  of  money  Marie 

was  the  increase. 
x/100  ~ y/.50  A 

Keeping 

{50000} 

1 sk i 1 ful 

paid  for  the  school 
supplies. 

.56  - .50  = y. 

414- \ 

{33^} 

X > 3.50  A 5.00  - X > 1.25. 

{(12,. 06)}.  12/» 

414-2 

{87|} 

{x  1 X > 3.50  A X < 3.75}. 

X,  first  component  of  the 

414-3 

{|} 

Between  $3.50  and  $3.75 

per  cent  of  decrease  in 

414-^ 

{16|} 

415-% 

X,  number  that  is  the 

the  amount  of  money  Carl 

414-% 

{|} 

weight  of  silver. 

saved. 

414-6 

X - 12.011  = 95.869. 

y,  amount  of  money  that 

414-7 

{14f} 

{107.880}. 

was  the  decrease  in  the 

414-6 

H) 

107.880  a.m.u. 

amount  of  money  Carl 

414-9 

{52y} 

415-6 

X,  number  that  is  the 

saved. 

414- 10 

weight  of  nickel. 

x/lOO  '''  y/26. 55  a 

414- 1 1 

126.91  - X = 68.20. 

26.55  - 17.70  = y. 

414-12 

{6i} 

{58.71},  58.71  a.ra.u. 

Responses  for  pages  414-415  175 


415-7  X,  first  component  of  the 
per  cent  of  decrease  in 
Marilyn's  savings. 
1.30/5.20  ~ x/m. 

{25).  25/. 

415-^  X,  number  that  is  the 

average  distance  per  jump, 
y,  total  number  of  feet 
in  two  jumps. 

x/1  /V  y/2  A y = 290  + 272. 
{(281,562)}.  281  ft. 

415-%  X,  amount  of  money  that 

was  Mrs.  Moore's  telephone 
bill  for  April. 

2/100  . 17/x. 

{8.50).  $8.50 

4l5-\0  X,  first  component  of  the 
per  cent  of  increase  in 
the  amount  of  snowfall, 
y,  difference  in  inches 
in  the  amount  of  snow  in 
December  and  November. 
x/lOO  ~ y/.5  A 
8.0  - .5  = y. 

{(1500,7.5)).  1500/. 

415-\\  X,  number  of  miles  that 

Mr.  Lyons  drove  last  week. 
li/1  ~ x/135.4. 

{203.1).  203.1  mi. 

415-\2  X,  number  that  is  the 

average  daily  high  tem- 
perature that  week, 
y,  number  that  was  the 
total  of  the  daily  high 
temperatures. 
x/1  'V  y/7  A y = 75  + 83  + 
75  + 78  + 73  + 73  h-  72. 
{(75|-,529)).  75.57  degrees 

4l5-\3  X,  number  of  students  in 
Sue's  history  class, 
y,  number  of  students  who 
do  not  wear  glasses. 

25/100  8/x  A 8 + y = X. 

{(32,24)}.  24  students 

4-Z5-14  X,  number  of  persons  who 
lived  in  Machine. 


.7/100  x/4055000. 

{28385).  28,385  persons 

415-15  X,  first  component  of 

the  per  cent  of  increase 
in  the  amount  of  ice 
cream  Mr.  Wilson  sold, 
y,  difference  in  the 
number  of  gallons  of 
ice  cream  sold  on  Tuesday 
and  Monday. 
x/100  'v  y/24l  A 
SOf  - 24|  = y. 

{(25,6i-)}.  25/. 

415-16  X,  first  component  of  the 


per  cent  of  decrease  in 
the  enrollment, 
y,  number  that  was  the 
decrease  in  the  students 

enrolled. 
x/100  y/700  A 

700  - 686  = y. 

{(2,14)}.  2/. 

415-17 

37-^  - 19f  = X. 

{18if) 

415-18 

175/100  -v  x/72. 

{126} 

415-19 

4.62  + X < 5.01. 

{x  1 X < .39) 

415-20 

x + y<9Ay-x=3. 
{(0,3),  (1,4),  (2,5)) 

415-21 

X > 5f  A 12  - X > 57. 

{x  1 X > 5f  A X < 6|} 

Checking  up 

Test  92 

41 6- \ 

True  statement 

416-2 

False  statement 

416-3 

False  statement 

416-^ 

True  statement 

416-b 

{.14} 

416-0 

{-tV} 

416-7 

{f} 

416-3 

{100) 

416-9 

2.5/,  or  2.5/100 

416-10 

1.5/,  or  1.5/100 

416-1  1 

.7/,  or  .7/100 

416-12 

.4/,  or  .4/100 

415-13  2.5/.,  1.5/.,  .7/.,  .4/. 

Test  93 

41 5-  m-  X,  amount  of  money  the 

set  of  8 volumes  cost. 
1/4.98  '''  8/x. 

{39.84).  $39.84 

416- 15  X,  number  of  minutes  it 

took  Lynn  to  read  the 

assignment. 

li/1  'v  x/20. 

{45}.  45  minutes 

416-16  X,  number  that  was  the 
average  of  Jack's  three 
scores. 

y,  number  that  is  the 
total  of  the  three  scores. 
x/1  ~ y/3  Ay  = 133  + 

115  + 140. 

{(129i,388)).  Jack's 
average  score  was  129. 
416-17  X,  first  component  of 

the  per  cent  of  increase 
in  John's  weight, 
y,  number  of  pounds  in- 
crease in  John's  weight. 
x/100  'v  y/150  A 
157|  - 150  = y. 

{(5,7i)).  5/. 

416-18  5/100  ^x/250. 

{12.5) 

416-19  1.25/250  -v  x/100. 

{.5) 

416-20  .1250/x  'v  .05/100. 

{250) 

Lesson  96 

416-A  Yes  * The  first  compo- 
nent of  11/33  refers  to 
the  number  of  years  that 
is  the  normal  life  ex- 
pectancy of  a dog.  The 
second  component  of 
11/33  refers  to  the  num- 
ber of  years  that  is  the 
normal  life  expectancy 
of  the  horse. 
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4W-B 


The  part  of  a year  a dog 
may  be  expected  to  live 
for  each  year  that  a horse 

may  be  expected  to  live 

416-Z  Yes  * (i) 

416- 0  It  is  equivalent  to  11/33. 

417- E  11/33  'v  x/l.  * {|J 

417- f .5/1 

417-Q  Yes 

417-H  Yes  * Yes 

417-\  The  number  of  calories  in 

a glass  of  milk  * The  num- 
ber that  is  .5  of  330 
417- J {165) 

417-Y,  Since  the  common  fraction 
numeral  j names  the  same 
rational  number  as  the 
decimal  .5,  the  sentence 
i/1  'v  ffl/330  expresses  the 
same  condition  as  the  sen- 
tence .5/1  'v  m/330. 

417-1  165  * 165 

417-H  1/1 

417-H  Yes 

417-0  Yes  * Yes 

417-P  The  number  of  satellites 

Jupiter  has  * The  number 
of  which  9 is  f 
417-q  {12} 

417-R  12  * 12 

On  your  own 

417- \  X,  number  of  bushels  of 

corn  Mr.  Nichols  sold. 

1/1  'v  ^/ 10000. 

{6000).  6000  bushels 

418- 2  x,  amount  of  time  Ed  spent 

watching  television  on 

Saturday. 

ill  - li/x. 

{2i).  2i  hr. 

418-3  X,  fraction  of  her  weekly 
allowance  Sally  spent  for 
the  ticket. 

.60/. 75  A/  x/l, 

{f}.  Sally  spent  .8  of 
her  weekly  allowance  for 


the  ticket. 

418-it  X,  number  of  students 
who  went  to  the  picnic. 
.9/1  - x/30. 

{27).  27  students 

418-5  X,  fraction  of  the  games 
played  that  Wilson  High 
School  won. 

14/21  'v  x/l. 

{|).  The  Wilson  High 
School  basketball  team 
won  ■§•  of  the  games  they 
played  this  year. 

418-5  X,  number  of  cupcakes 
Mrs.  Taylor  made. 
i/1  'v  36/x. 

{48).  48  cupcakes 

418-7  X,  amount  of  drapery 
material  Mrs.  Thomas 
had  to  begin  with. 

1/1  - 4|/x. 

{5i).  5y  yd. 

418-B  X,  number  of  feet  per 

second  that  is  the  speed 
of  sound  in  the  wood. 

1/1  x/ 15000. 

{10000).  10,000  ft. 

per  second 

418-9  X,  fraction  the  speed 
at  20  mi.  above  the 
earth  was  of  the  speed 
at  250  mi.  above  the 
earth. 

3500/5000  /V  x/l. 

{.7).  The  speed  of  the 
rocket  at  20  mi.  above 
the  earth  was  .7  of  the 
speed  at  250  mi.  above 
the  earth. 

418-\0  X,  amount  of  flour  that 
Jean  should  have  used. 
.5/1  /v  x/Zi. 

{li).  li  cups 

418-\\  X,  fraction  the  amount 
of  milk  the  Miller  fam- 
ily uses  is  of  the  amount 


of  milk  the  King  family 
uses. 

i/li  -v  x/l. 

{f).  The  Miller  family 
uses  i the  amount  of  milk 
that  the  King  family  uses. 
418-\2  X,  number  of  questions 
on  the  test. 

.85/1  102/ X.  . 

{120).  120  questions 


418- 1 3 

6.01/30.05  '''  xy 
(.2) 

418-\^ 

1/1  'v  12/ X. 

(18) 

418-\5 

. 35/1  ~ x/60. 
(21) 

418-  16 

tt/1  - ^/y. 

(ii) 

418-  17 

30/48  ~ x/l. 

1 5 1 

418-  18 

1 e > 

.4/1  /V  3.6/x. 

(9) 

418-  19 

I'l  >v  101/ X. 
(271) 

418-n 

750/1000  /V  x/l. 

418-2\ 

(yj 

.67/1  /V  x/lZb. 
{83.75} 

Keepi ng 

Skilful 

418- \ 

15 

418-2 

102| 

418-3 

2.8 

418-^ 

8.874 

418-5 

10| 

418-5 

.2035 

418-7 

7 

t 0 

418-3 

QU 

418-9 

418-  iO 

6.825 

418-  1 1 

5^ 

418-\2 

It 

418-  1 3 

It 

418-  1 4 

6. 7032 

418-  1 5 

3. 6035 

19 

418-  17 

.018468 

Responses  for  pages  416-418  177 


418- 

418- 19  If 
418-7Q  3fi 
418-2\  2.344 

41S-11  a, 

418-2Z  19.8 

418-2^  1.67 
418-2^  125 
415-26  . 276 

418- 21  30.09 

Lesson  97 

419- K  The  second  component  of 

377/100  refers  to  a price 
of  $100.  The  first  com- 
ponent of  377/ 100  refers 
to  the  number  of  dollars 
discount  on  a price  of 
$100.  * The  amount  of 

money  that  is  the  discount 
on  a price  of  $14  * Z 

419-B  Because  of  the  definition 
of  equivalent  ordered 
pairs.  .375(100)  = 37i(l). 
Thus,  .375/1  ~ 371/100. 

* Divide  each  component 
of  371/100  by  100. 

419-0  7 * The  common  fraction 

numeral  7 names  the  same 
rational  number  as  the 
decimal  .375  * Since 
n/lA  is  equivalent  to 
.375/1,  it  is  also  equiva- 
lent to  7/1. 

419-0  Use  the  definition  of 

equivalent  ordered  pairs. 

* Find  the  product  of 
377  and  14. 

419- E Yes  * Multiply  525  by  7^7. 
419- F (5.25) 

419-0  Use  the  definition  of 

equivalent  ordered  pairs. 
n{l)  is  the  same  as  n 
because  of  the  identity- 
element  property  of  mul- 
tiplication. 

419-H  Find  the  product  of  .375 


and  14. 

4J9-I  {5.25} 

419-J  Use  the  definition  of 

equivalent  ordered  pairs. 

419- K I and  14  * 5.25 

419-L  {5.25} 

419-M  Yes 

419- N  Joe  received  a discount 

of  $5.25. 

420- 0  The  second  component  of 

33^100  refers  to  each 
100  students  enrolled  at 
Lakeview  Junior  High 
School.  The  first  com- 
ponent of  337/100  refers 
to  the  number  of  students 
out  of  each  100  students 
enrolled  who  are  in  the 
ninth  grade.  * Number 
of  students  who  are  en- 
rolled at  Lakeview 

420-?  7/1  * Divide  each  com- 

ponent of  337/100  by  100. 

420- Q Yes 

420- R {396} 

420-0  To  find  the  number  that 
satisfies  7y  = 132,  you 
should  multiply  132  by 
the  reciprocal  of  7. 

The  reciprocal  of  7 is 
i,  or  3. 

420-T  {396} 

420-U  Yes  * Yes 

420- V 396  students  are  enrolled 

at  Lakeview  Junior  High 
School. 

420-A  The  first  component  of 
1000/2500  refers  to  the 
number  of  dollars  of  his 
savings  Mr.  Harris  used 
to  buy  the  car.  The 
second  component  of 
1000/2500  refers  to  the 
number  of  dollars  Mr. 
Harris  had  saved.  * The 
number  of  dollars  Mr. 


420-0 

Harris  spent  for  each  $100 

he  had  saved 

{40}  * Mr.  Harris  used 

421-0 

40^0  of  his  savings  to  buy 
the  car. 

The  fraction  of  his  sav- 

421-0 

ings  Mr.  Harris  used  to 
buy  the  car 
{.4}  * {|} 

421-t 

Yes  * Yes 

421-? 

Yes  * Yes 

421-0 

Yes  * Yes 

421- H 

The  first  component 

421-1 

The  number  which  48  is 

421-J 

of 

1/1  ~ 48/y.  * {72} 

421- K 

72 

On  your  own 

For  the  following  responses,  only 
one  condition  is  expressed.  If 
you  use  another  condition,  and 
you  do  not  know  whether  or  not 
it  is  correct,  ask  your  teacher 
for  help. 

421- \ X,  amount  of  money  Ed 
earns  each  week. 
i/1  'v  4.80/r. 

{9.60}.  $9.60 

421-2  X,  number  of  stamps  Cal 
sold. 

7/1  /V  j:/540. 

{90}.  90  stamps 

42J-3  X,  first  component  of  the 
per  cent  the  distance 
from  Murdock  to  Drayton 
is  of  the  distance  from 
Murdock  to  Clark  City. 
69.6/92.8  ~ x/m. 

{75}.  75/0 

421- X,  amount  of  discount 
Mrs.  Thomas  received. 
t/1  x/120. 

{45}.  $45 

421-0  X,  amount  of  money  that 
was  the  regular  price  of 
the  book. 
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tV/I  .65/x. 

{6.50}.  $6.50 

421-Z  X,  fraction  that  the  charge 
for  the  picture  tube  was 
of  the  total  bill. 

25/35  'v  x/1. 

(y).  The  charge  for  the 
picture  tube  was  f of  the 
total  bill. 

421-1  X,  first  component  of  the 
per  cent  of  the  staff  that 
are  boys. 

10/16  -v  x/100. 

(62.5).  62.5% 

421-B  X,  number  of  persons  who 
live  in  Hill  City. 
i/1  ~ 10600/x. 

{15900}.  15,900  persons 

421- 9  X,  first  component  of  the 

per  cent  of  his  papers 
Archie  sold. 

27/30  -v  x/ioo. 

{90}.  90/» 

422- \0  X,  number  of  questions  the 

test  contained. 
i/1  - 40/x. 

{50}.  50  questions 

422-11  X,  number  of  dollars  in- 
terest Mr.  Andrews  paid. 
6t/100  -v  x/lWO. 

{100}.  $100 

422-12  X,  fraction  of  the  total 
amount  of  tomato  juice 
Mrs.  Brown  used. 

2^/3^  - x/1. 

{f}.  Mrs.  Brown  used  f of 
the  tomato  juice  that  was 
in  the  can. 

422-13  25/75  ~ x/ 100. 

{33^} 

422- i/1  x/40. 

{5} 

^22-15  .25/1  'v  3.5/x. 

{14} 

422-16  5i/10i x/m, 

{50} 


422-  17 

55/100  'v  ii/x 
{20} 

422-  18 

.9/1  x/85.6. 

{77.04} 

Keeping 

Skilful 

422-1 

{2t^} 

422-2 

{x  1 X > 8.05} 

422-3 

{.69} 

422-4 

{ lO-i^} 

422-6 

{Iff} 

422-6 

{^  1 ^-<-2-i\} 

422-1 

{5f] 

422-8 

{5fo} 

422-9 

{d  \ d>  5||} 

422-  10 

{8.58} 

422-  1 1 

{2.075} 

422- 1 2 

{k  \ k < 23TiV} 

422-  1 3 

{4^} 

422-  1 4 

{c  1 c < 1.96} 

422-  1 5 

{8^} 

422-16 

{14II-} 

422-  17 

{x  1 X > 1^  A X < 1^} 

422-  18 

{x  1 X > 1 A X < |} 

422- 19 

422-20 

{ } 

{c  1 c<ifAc>-y-} 

Applying  mathematics 

422-  1 

X,  number  of  inches  of 
green  ribbon  Marion 
bought. 

27  + X < 54. 

{1,  2,  3,  ...,  26}. 

From  1 through  26  inches 
of  green  ribbon 

422-2 

X,  number  of  pounds  Carl 
weighed  when  school 
started. 

X - 111  = 125|. 

{136|}.  1361  lb. 

422-3 

X,  number  of  men  the 

Harvey  Corporation  em- 
ploys. 

i/1  ~ 118/x. 

{177}.  177  men 

422-4  X,  number  of  degrees 

the  temperature  was  at 
6:00  A.M. 


X < 24  A X + 17  > 36. 

{20,  21,  22,  23}.  From 
20  through  23  degrees 
422-5  X,  number  of  times  as  much 
Mrs.  Fenton  spent  for  the 
sofa  as  for  the  chair. 
266/42  x/1. 

{6-y}.  Mrs.  Fenton  spent 
6y  times  as  much  for  the 
sofa  as  for  the  chair. 

422-6  X,  number  of  cents  Sue 
paid  for  9 oranges. 

6/49  ~ 9/x. 

{73y}.  74  cents 

422-7  X,  number  of  quarts  of 

ice  cream  Mrs.  Hunter  has 
now. 

X + > 3 A X + y < 2. 

(x  I X > I A X < !{}. 
Between  y and  ij  qt. 

422- 8  X,  number  of  cents  Lois 

spent  for  the  2 fish. 
y,  number  of  cents  Evelyn 
spent  for  fish. 

X + y = 95  A y = 21  + 25. 
{(49,46)].  49  cents 

423- 9  X,  number  of  pounds  John 

weighs., 
i/1  ^ 112/x. 

{128}.  128  lb. 

422-10  X,  number  of  pairs  of 
socks  Janet  can  buy. 

3/1.60  ~ x/2.50. 

{4.6875}.  4 pairs  of  socks 

422-1!  X,  number  of  tickets  Tom 
sold. 

y,  number  of  tickets 
Harvey  sold. 
x + y<24A3/l'v  x/y. 
{(3,1),  (6,2),  (9,3), 

(12,4),  (15,5)}. 

Each  member  of  the  solu- 
tion set  may  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer  ob- 
tained from  (6,2)  is: 
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Tom  sold  6 tickets  and 

423-1 

Closure  property  of 

424-26 

1 3 

2 4 

Harvey  sold  2 tickets. 

multiplication 

424-27 

198. 112 

423- 1 2 

X,  number  of  trees  Mr. 

423-2 

Commutative  property 

424-26 

25. 468443 

Carey  sold. 

of  addition 

424-29 

&r 

f/1  x/126. 

423-^ 

Associative  property 

424-20 

.039974 

{84].  84  trees 

of  multiplication 

424-2\ 

32. 65 

423-  1 3 

a:,  number  that  is  the 

423-5 

Closure  property  of 

424-22 

12| 

average  amount  Dave  saved 

addition 

424-22 

111 

per  month. 

423-6 

Distributive  property 

424-2^ 

11-h 

y,  total  number  of  dol- 

of  multiplication  over 

424-25 

231.997 

lars  Dave  saved  in  the 

addition 

424-26 

6.1 

four  months. 

423-7 

Commutative  property 

424-27 

23.85 

xjl  y / A.  A y = 5.00  + 

of  multiplication 

424-26 

3 3 

9 4 

11.56  + 9.70  + 6.10. 

Test  95 

Test  98 

{(8.09,32.36)).  $8.09 

423-2 

{x  1 X = If) 

424-29 

(c)  1 

423-  m 

X,  first  component  of  the 

424-^ 

(d)  II 

® / 

per  cent  of  increase. 

0 i 1 If  2 1 

424-41 

(b)  ad  = cb. 

y,  number  of  motor  vehi- 

423-0 

{x  1 X = {} 

424-42 

(a)  If  " 

cles  that  was  the  increase. 

424-43 

(c)  24 

VlOO  ~ y/2000000  A 

424- 44 

(d)  4f 

5200000  - 2000000  = y. 

1 ± 1 3 Q 5 

6 2 -L  2 2 

424-45 

(b)  X + 1 = 1. 

{(160,  3200000)).  1Q0% 

423-  10 

{x  ! X > 1 A JC  < I) 

424-46 

(c)  1 

423- 

X,  first  component  of  the 

424-47 

(d)  1 X 1 

per  cent  of  decrease  in 

0 il  4 ^ 

424-48 

(b)  -ff 

attendance. 

V n A.  2 4 

425-49 

(c)  an  infinite  set 

y,  number  of  persons 

423- 1 1 

{x  1 X > 1 A X < 1) 

Test  99 

that  was  the  decrease. 

1 , < 

425-50 

F 

x/lOO  ~ y/600  A 

0 -Ll  ± 

^ 6 4 2 4 6 

425-51 

T 

600  - 542  = y. 

425-52 

F 

{(9|,58)).  9i% 

Test  96 

425-53 

F 

423- \% 

X > 716  A 989  - X > 173. 

424- \ 2 

0 

425-54 

F 

{717,  718,  719,  ...,  815) 

424- 1 3 

{2.2) 

425-55 

T 

423- 17 

a:  + y=89Ay>  12(7). 

424- 

7 

8 

425-56 

T 

{(4,85),  (3,86),  (2,87), 

424- \5 

50 

425-57 

F 

(1,88),  (0,89)) 

424-\6 

iJL 

2 5 

425-58 

F 

423-  18 

x/y  5/15  A X + y < 25. 

424- 17 

.875 

425-59 

T 

{1/3,  2/6,  3/9,  4/12, 

424- 18 

926 

425-60 

T 

5/15,  6/18) 

424-\0 

.5 

425-6 1 

rr» 

1 

423- 

i/1  ^ x/180. 

424-20 

7(10^)  + 9(10')  + 2(1)  + 

425-62 

T 

{60) 

4(772) 

Test  100 

423-20 

x<  liAi+x>l. 

424-2\ 

reduction 

425-63 

1/100  /v  8/x. 

{x  1 X < li  A X > I) 

424-21 

reciprocal 

{3200) 

Checking  up 

Test  97 

425-64 

34/100  /v  x/6.5. 

Test  94 

424-22 

8 

25 

{2.21) 

423- \ 

Associative  property 

424-2^ 

1 — 

1 0 

425-65 

3.6/60  ~ ;c/l00. 

of  addition 

424-25 

8.39 

{6} 
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42S-66  4.05/100  'v  x/3000. 

(121.5) 

4 2S- 67  .8/100  -v  140 /x. 

{ 17500 ) 

425-68  48/88  ~ x/l. 

{"m") 

425-69  14/51  '''  -r/lOO. 

(27.45) 

425-70  f/1  'v  4il/x. 

(66) 

425-71  70/100  ~ 64|/x. 

(92) 

Test  101 
425- 1 space 
425-2  plane 
425-3  17 

425-4  empty 
425-5  multiple 
425-6  skew 
425-1  vertex 

425-8  proportional  relation 

425-9  5 + 7 

425- 10  twin  primes 

Test-  102 

425-  I I 9 

425- 1 2 453 

425-13  708 

425-14 

425-15  lllllO^j^ 

425-16  VOlAt^elve 
425- 17  llllOll^j^ 

425-18  1323,^^^^ 

425- 19  123:e 

Test  103 

426- 20  X,  number  of  pictures 

Richard  took. 

y,  number  of  exposures 

left. 

X + y = 12. 

((1,11),  (2,10),  (3,9), 
(4,8),  (5,7),  (6,6), 

(7.5) ,  (8,4),  (9,3), 

(10,2),  (11,1)). 

Each  member  of  the  solu- 
tion set  may  be  used  to 


obtain  an  answer  to  the 
problem.  The  answer 
obtained  from  (5,7)  is: 
Richard  took  5 pictures 
and  had  7 exposures  left. 

425- 21  X,  number  of  dollars 

Mr.  Frazer  made, 
y,  number  of  dollars 
that  was  the  total  cost 
of  the  stock,  including 
expenses. 

810  - y = :r  A y = 745  + 22. 
((43,767)).  $43 

Another  way  that  you 
might  work  the  problem 
is  given  below. 

X,  number  of  dollars 
the  price  of  the  stock 
increased. 

y,  number  of  dollars  Mr. 
Frazer  made. 

810  - 7A5  = X A X - 22  = y. 
((65,43)).  $43 

426- 22  X,  first  component  of  the 

per  cent  of  the  rebounds 
that  Terry  got. 
y,  total  number  of  re- 
bounds Terry's  team  got. 
a:/l00  'v5/yAy=20+5. 
((20,25)).  20/e 

425-23  X,  number  of  hours  Mr. 
Holmes  wo  rked  on  Sat- 
urday afternoon. 

43-  + X = 6-m. 

(2-iV}-  Stt  hr. 

425-24  X,  number  of  hours  it 
took  Bert  to  paint  the 
whole  fence. 
i/9  'v  x/183. 

(Stt^*  hr. 

425-25  X,  number  of  times  a 
movie  must  be  shown. 

1/385  'v  x/1078. 

(2.8).  3 times 

425-26  X,  fraction  the  distance 
Jim  can  throw  a softball 
is  of  the  distance  he 


can  throw  a baseball. 
180/195  'v  x/l. 

(yj).  Jim  can  throw  a 
softball  -fi  as  far  as  he 
can  throw  a baseball. 


Test  104 

426-\ 

T 

425-2 

T 

425-3 

F 

425-4 

F 

426-6 

F 

426-6 

T 

426-7 

F.  Point  C is  ; 

in  neither 

half-plane. 

Test  10: 

426-8 

9(10^)  + 3(10') 

+ 4(1) 

425-9 

7(10")  + 0(10") 

+ 6(10') 

5(1) 

425- 10 

1(2')  + 0(2")  + 

1(2')  + 

1(1) 

425- 1 1 

2(12")  + 11(12': 

1 + 10(1) 

425-12 

8(10')  +5(1)  + 

o(77f)  + 

1(77^) 

425-13 

6(10")  + O(IO') 

+ 1(1)  + 

3(77^)  + 1(7^) 

+ 7(773) 

425-14 

7 X 10' 

425-15 

4 X 10" 

425-16 

9 X 10® 

425-  17 

2 X 10" 

Test  106 

427-  18 

(d)  3000 

427-19 

(b)  970 

427-20 

(b)  B 

427-21 

(a)  ^ 

427-22 

(d)  quotient 

427-23 

(b)  7 

427-24 

(a)  11 

427-25 

(c)  quotient 

427-26 

(a)  an  average 

427-27 

(b)  8 

Test  107 

427-28 

X,  number  of  games  the 

Centre  High  School  foot- 
ball team  lost  in  the 
last  two  seasons, 
y,  number  of  games  they 
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427-29 


427-30 


427-31 


427-32 


427-33 


won. 

{(96.8i)}. 

x+y  = 20Aac<7. 

427-3^ 

6/10  x/y  A y < 9 + X. 

{(0,20),  (1,19),  (2,18), 

{3/5,  6/10,  9/15,  12/30) 

(3,17),  (4,16),  (5,15), 

427-35 

i/1  x/58. 

(6,14)).  From  14  through 

{19i} 

20  games 

427-36 

18/48  ^ x/100 

X,  number  of  logs  Mr. 

{37i} 

Graham  burned. 

427-Z7 

40/100  ^ 7.08/x. 

X > 10  A X < 25. 

{17.7) 

{11,  12,  13,  ...,  24). 

427-38 

49/84  A.  x/1. 

From  11  through  24  logs 

X,  number  of  skirts 

427-39 

1/1  /V  x/200. 

Patricia  has. 

{125} 

y,  number  of  sweaters 

427-110 

-^/l  -V  39i/x. 

Patricia  has. 

{94) 

X + y < 11  A X = y. 

{(1,1),  (2,2),  (3,3), 

(4.4) ,  (5,5)).  Each  mem- 
ber of  the  solution  set 
can  be  used  to  obtain  an 
answer  to  the  problem. 

The  answer  obtained  from 

(4.4)  is  4 skirts  and  4 
sweaters. 

X,  number  of  rooms  the 
newer  building  has. 
y,  number  of  rooms  the 
older  building  has. 
x + y=  82  Ay-x  = 6. 
{(38,44) ).  The  newer 
building  has  38  rooms  and 
the  older  building  has 
44  rooms. 

X,  number  of  miles  that 
Sam  rode  his  bicycle  on 
the  trip. 

2387. 4 + x = 2397. 1. 

{9.7}.  9.7  mi. 

X,  number  of  pounds  Sally 
weighed  before  she  gained 
the  8 lb. 

y,  number  that  is  the 
first  component  of  the 
per  cent  of  increase  in 
Sally's  weight. 
y/100  ~ 8/ic  A X + 8 = 104. 
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